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REPORT 

OF  THB 

COMMISSIONER  OF  FISHERIES. 


Dbpabtment  of  Commerce  and  Labor, 

Bureau  of  Fisheries, 
WashingUm,  December  B,  1912. 
Sir:  I  have  the  honor  to  submit  herewith  a  report  giving  an  out- 
line review  of  the  operations  of  the  Bureau  of  Fisheries  during  the 
fiscal  year  ended  June  30,  1912. 

COMMERCIAL  FISHBRIBS. 
GENERAL  CONDmON  OP  THE   INDUSTRY. 

The  commercial  fisheries  of  the  United  States  dturmg  the  two 
calendar  years  involved  in  the  fiscal  year  covered  by  this  report  were 
in  a  generally  flourishing  condition,  and  the  outlook  on  the  whole  is 
favorable.  Although  no  census  of  the  fishing  industry  of  the  United 
States  has  been  taken  for  some  years,  it  is  possible  to  make  a  close 
estimate  based  on  general  information  and  on  special  statistical 
canvasses  that  have  been  undertaken  by  the  Bureau.  During  the 
calendar  year  1911  the  fisheries  of  the  country,  including  Alaska. 
but  excluding  insular  possessions,  may  be  regarded  as  having  had 
the  following  approximate  extent:  Persons  engaged,  225,000;  vessels 
employed,  7,500,  of  217,000  tons;  total  capital  invested,  $65,600,000; 
yield,  $76,000,000,  this  sum  representing  the  first  value  of  the  various 
products.  At  present  the  fisheries  of  the  United  States  are  more 
valuable  than  those  of  any  other  country  except  possibly  Japan. 

The  great  food-producing  fisheries  of  the  offshore,  coastal,  and 
interior  waters  show  few  specially  marked  recent  changes  in  condition. 
The  tendency  in  the  last  few  years,  whether  downward  or  upward^ 
has  for  the  most  part  simply  been  continued.  Among  the  most  im- 
portant fisheries  of  the  Atlantic  coast  it  may  be  noted  that  the 
mackerel  fishery  not  only  shows  no  signs  of  improvement  but  has 
reached  a  lower  ebb  than  ever  before,  owing  to  the  scarcity  of  fish, 
while  the  lobster  fishery,  more  valuable  in  Maine  than  in  all  the  other 
States  combined,  is  reported  to  be  undergoing  a  marked  recuperation 
as  a  result  of  protection  and  artificial  propagation.  The  major  fish- 
eries of  the  Great  Lakes  continue  to  suffer  from  lack  of  uniform  and 
consistent  regulation.  Under  present  conditions  artificial  propagation 
18  regarded  as  essential  for  the  perpetuation  of  the  industry. 


6  REPORT  OP   THE   COMMISSIONER  OF   FISHERIES. 

Among  the  fisheries  whose  products  are  not  used  for  food  but  for 
industrial  purposes,  the  most  important  are  the  whale,  menhaden, 
and  sponge.  The  first  of  these,  carried  on  from  Massachusetts  and 
California  ports,  has  reached  such  a  low  ebb  that  there  is  little  profit 
in  it  even  under  the  most  favorable  conditions,  and  it  is  destined 
to  decline  still  further  and  eventually  die  unless,  by  international 
agreement,  prompt  and  radical  protection  is  afforded  to  the  various 
species  of  whales  on  the  high  seas.  Meanwhile,  there  has  been  an 
increase  in  shore  whaling  in  Alaska  and  elsewhere  for  whales  that 
formerly  were  largely  neglected. 

The  menhaden  fishery  is  one  of  the  leading  fisheries  of  the  Atlantic 
«oast,  giving  employment  to  a  large  number  of  men  on  vessels  and 
on  shore.  In  the  last  two  years  the  run  of  menhaden  has  been  very 
large,  the  number  of  vessels  employed  has  greatly  increased,  and  the 
number  of  establishments  for  the  manufacture  of  menhaden  oil  and 
fertilizer  is  said  to  be  greater  than  ever  before.  The  fishery  is  carried 
on  from  North  Carolina  to  Massachusetts.  The  chief  method  of 
capture  is  with  purse  seines,  although  other  forms  of  apparatus  are 
used,  such  as  drag  seines,  weii^,  and  gill  nets.  Menhaden,  like 
mackerel,  are  very  irregular  in  their  movements,  and  in  consequence 
the  quantity  caught  varies  greatly  from  year  to  year.  The  average 
yield,  however,  in  recent  years  does  not  indicate  any  decline  in  the 
£shery.  The  steam  vessels  engaged  in  the  menhaden  fishery  are 
equipped  with  many  modem  improvements,  being  fitted  with  electric 
and  search  lights,  and  it  is  stated  that  several  are  equipped  with  wire- 
less apparatus,  by  which  means  they  are  able  to  communicate  with 
one  another  regarding  the  abimdance  or  scarcity  of  fish  on  certaiQ 
grounds. 

The  sponge  fishery,  confined  to  the  coast  of  Florida,  was  during  the 
season  of  1911-12  subjected  to  much  interference  by  inclement  and 
stormy  weather,  with  the  result  that  the  crop  was  smaller  and  the 
prices  were  much  higher  than  normal.  As  these  conditions  are  likely 
to  recur,  the  Bureau  has  proposed  legislation  which  would  curtail 
jthe  close  season  and  permit  operations  during  less  inclement  months 
than  is  now  Intimate.  This  relaxation  in  the  regulations  can  be 
made  with  safety  to  the  fisheries,  owing  to  the  discovery  of  new  beds 
jbeyond  the  limits  previously  exploited. 

Among  recent  noteworthy  changes  in  methods  or  apparatus 
that  may  have  a  far-reaching  effect  are  the  increasing  use  of  gill  nets 
in  the  shore  fisheries  of  New  England,  the  augmenting  of  the  fleet  of 
trawl-net  vessels  operating  out  of  Boston,  and  the  wholesale  capture 
of  salmon  by  means  of  purse  seines  on  the  grounds  off  Cape  Flattery. 

In  considering  the  general  prosperity  of  the  fisheries,  cognizance 
must  be  taken  of  the  part  played  by  fish  cidture  and  acclimatization 
in  maintaining  and  increasing  the  supply  of  valuable  food  animals 
in  all  sections  of  the  country.    Not  the  least  important  feature  of 
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this  work  is  the  annual  stocking  of  many  thousands  of  small  ponds' 
lakes,  and  streantis  with  food  and  game  fishes  intended  for  home  use 
rather  than  for  sale,  and  hence  not  figuring  in  the  statistical  returns. 
Conspicuous  examples  of  acclimatization  are  the  shad  and  striped 
bass  of  the  Pacific  seaboard,  which  are  increasing  in  abundance  and 
have  already  yielded  several  million  dollars  as  the  result  of  an  initial 
outlay  of  less  than  $5,000;  and  the  carp,  which  has  become  the  most 
widely  distributed,  abimdant,  and  valuable  fish  of  the  interior  waters 
of  the  country. 

Among  the  most  important  needs  of  the  fishing  industry  are  the 
stoppage  of  the  waste  of  products  considered  unmarketable,  the 
thorough  utilization  of  parts  rejected  in  the  preparation  of  products 
for  market,  and  the  creation  of  a  local  demand  for  fish  and  other 
animals  known  to  be  economically  valuable  in  other  sections  or  other 
countries.  Much  progress  has  already  been  made  in  the  realization 
of  these  needs,  and  a  great  impetus  will  be  given  to  the  fishing  indus- 
try when  there  is  a  general  recognition  of  their  importance. 

THE   OYSTER   INDUSTRY. 

More  important  than  any  other  branch  of  the  fisheries,  the  United 
States  oyster  industry  has  special  interest  because  it  is  as  valuable 
as  that  of  all  other  countries  combined,  and  because  of  the  great 
development  it  is  capable  of  undergoing  as  a  result  of  the  more  general 
practice  of  oyster  culture.  The  oyster  business,  which  in  nearly 
every  State  from  Massachusetts  to  Texas  is  the  most  extensive  branch 
of  the  fisheries,  has  for  several  years  been  the  subject  of  the  most 
detailed  statistical  canvass  ever  imdertaken;  and  the  results  so  far 
obtained  have  been  published  in  a  number  of  special  bulletins,  leaving 
only  a  part  of  the  Middle  Atlantic  region  still  to  be  covered.  Par- 
ticular attention  has  been  given  to  the  progress  of  oyster  culture, 
on  which  the  future  success  of  the  industry  depends. 

As  the  oyster  fishery  of  the  New  England  States  has  been  exhibited 
in  detail  in  the  report  for  the  fiscal  year  1911,  the  extent  and  con- 
dition of  the  business  along  remaining  parts  of  the  east  coast  will 
now  be  considered. 

In  the  South  Atlantic  States  the  taking  of  oysters  from  public  and 
private  grounds  in  1910  engaged  the  attention  of  over  4,200  persons, 
who  received  S436,500  in  wages  and  handled  1,700,000  bushels  of 
oysters  with  a  market  value  of  $364,000,  of  which  456,000  bushels, 
worth  $171,000,  came  from  private  grounds.  The  industry  is  less 
extensive  here  than  in  any  other  coast  section,  owing  to  the  exhaustion 
of  the  natural  grounds  and  the  comparatively  little  attention  given 
to  oyster  planting,  combined  with  unfavorable  physical  conditions 
in  many  localities.  The  output  is  largest  in  South  Carolina  but  the 
value  of  the  product  ia  greatest  in  Geoi^a,  owing  to  the  larger  pro- 


8 


vBEPOBT  OF  THE  COMMISS^OKBB  OF  FISHBBIES. 


portion  of  oysters  cultivated  and  the  higher  price  thej  bring.  Fol* 
lowing  are  detailed  statistics  of  this  industry  as  determined  by  the 
original  field  inquiries  of  the  Bureau  relating  to  the  calendar  year  1910 : 

Stahsttcs  of  thb  Otstbr  Indttbtrt  ov  the  South  Atlantic  Statbb,  1910. 

NORTH  CAROLINA. 


Itaou. 

Private  areas. 

PubUc 

I  areas. 

Total 

Number. 

Vahie. 

Number. 

Value. 

Number. 

Value. 

PefaoDs  employed: 

On  y^w?4M42f  fldiliur 

103 

18 

050 

313 

103 

18 

700 

313 

Od  vttt96ls  tnumwrtiiur. ....... ......^ 

Tmhore  or  bo^tllffh^rfAS. 

fiO 

Bhiorannwi 

TV)taI 

SO 

1,174 

1,224 

Wans  paid: 

X*redjrtiiif,..T--- - t 

$11,330 

28,777 

1,080 

24,006 

$11,330 

ToDEulS. .........TT -,,«,,,,,,,. .^ 

28,777 

TrMWW)rtlT»K.  ...-r.-TT-, ^,,r.,.,.. 

1,060 

Wholesale  trade 

24,006 

Total 

05,202 

66,202 

Vessels,  boats,  appantus,  and  other  prop- 
erty: 
vesfffllsflj^hinff.  -  T . T ' 

i* 

48 

410 

6 

45 
872 

82 

28 
375 

26,888 

48 

410 

6 

45 
422 

82 

28 
425 

26,888 

Vffiiw^te  tnmsportlDK 

3,600 

3,600 

Net  tonnace 

Bail  and  row  boats 

50 

$1,000 

16,805 

1,427 

435 

1,885 

23,500 

23,000 

17,806 

Apparatus— vessel  fisheries— 

Pwdgw.. . 

1.427 

Apparatus— shore  fisheries— 

Dredses t  . . . 

A, -mail 

436 

Tones 

fiO 

250 

2,136 

Bhore  and  accessory  Dronerty r 

23,500 

Cash  capit<U t  . . r  -  - 

23,000 

Total 

1,250 

07,630 

08,880 

Planting  operations: 

Oyster  grounds  owned  or  leased .  acres . . 
Oyster  grounds  under  culture,  .do — 
Grounds  planted  during  the  year, 
acres 

1,447 

20 
5,000 

1,447 
0) 

20 
6,000 

Materials  planted  during  the  year- 
Oyster  shdls bushels. . 

KTroen9es'X>nnec>tAd  with  plAntlnff 

150 
0) 

0) 

150 

0) 

Oysters  on  private  areas  at  the  end  of 
the  year bushels. . 

(») 

0) 

(*) 

Products: 

Vessel  fisheries— 
With  dredges- 
Market  oysters do. . . . 

00,783 
75,100 

14,346 
6,006 

00,783 
75,100 

14,S4A 

With  tongs— 

Market  oysters . ........  do .... 

6,008 

Total 

105,883 

20,354 

165,883 

20,364 

Shore  fisheries— 
With  dredges- 
Market  oysters bush^. . 

10,530 
138,635 

1,580 
24,271 

10,530 
155,835 

1,580 

With  tongs- 
Market  oysters do — 

17,200 

17,200 

41,471 

Total 

17,200 

17,200 

149,174 

25,851 

106,374 

43,051 

Grand  total 

17,200 

17,200 

315,057 

46,205 

832,257 

63,405 

Wludesaie  trade: 

Oysters  sold  opened eallons 

22,082 

1,066,000 

157,100 

10,058 

Oysters  WM»ned .. .  - cam. . 

65,000 

Oyster  shrill  sold bushels. . 

2,783 

Total 

77,721 

' '***'*" 

ICxpenses  of  wholesalA  tmdo. .  ^       .      

10,732 

' 

>  StatJsUos  not  available. 
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Staitstics  of  the  Otsteb  Imdubtrt  07  THE  South  Atlantic  States,  1910— Oontd. 

SOtTTH  CAROLINA. 


Itons. 

PrlTate  areas. 

Public  areas. 

Total. 

Number. 

Value. 

Number. 

Value. 

Number. 

Value. 

Penons  employed: 

On  Teiiffwi  flshinir ..^.^.r.^T.r-- 

6 
3 

120 

507 

1,056 

126 

610 

1,056 

Tnghoreorboftt  fislmim. 

flh^yfUmtiMwi .   .,,    #•••••••••••••••»••••• 

Total 

8 

1,683 

1,601 

WaMBpeid: 

nredetalS ..,.,,m-.r..T,,.-rr-r 

8700 
79,866 
67,403 

8700 

82,150 

82,006 

WlioMmle  tmdeL 

67,408 

Total 

2,160 

147,058 

150,108 

Vends,  boats,  apparatus,  and  other  prop- 
erty: 
VmmaI«  flflhinc. .,..-,..  r  - 

8 

20 

2 

6 

6 

2,500 

60 
640 

1 
486 

122 

8 
486 

16,619 

58 

560 

8 

491 

-     127 

3 
499 

19,lia 

Net  tonnaee 

QasoUne  and  steam  boats 

1,300 
60 

26 

660 
12,110 

128 

35 

698 

72,000 

128,600 

1,060 

Safl  and  n*w  boatn . .  ^ 

12,170 

Apparatus   veasei  fksberies— 

158 

Apparatus— shore  lldiflrleB— 

Drediees 

86 

TmuB - 

8 

16 

613 

72,000 

CtthoaDital        

128,500 

Total 

3,900 

230,640 

234,540 

Plaiitfaic  operatioiis: 

Oyster  gromids  owned  or  leased.aores.. 
Oyster  KTounds  under  eoltare. .  .do — 
aroan<b  planted  during  the  year, 
acres 

340 
160 

40 

340 
160 

40 

Materials  planted  during  the  year- 
Seed  oysters bushels.. 

OTster  shells. do^.^- 

8,000 

1,380 

8,000 
47,682 

1,380 

47,682 

960 

950 

1,380 

960 

2,330 

2,500 

0) 

Oysters  on  private  areas  at  the  end  of 
the  year bushels.. 

18,500 

18,500 

2,590 

4,100 

2,860 

277,402 
6,000 

32,775 
750 

281,502 
5,000 

Vessdflsheries- 
Withtong»- 

If  arket  oysters.  *■.... .  .do. . . . 

36,636 
760 

Total 

4,100 

2,860 

282,402 

33,626 

286,502 

36,386 

gliofeftBherles— 
Withdredgos 

Iff arVet  OTfften.  - ,  *  -  bmhels. . 

6,000 
417,022 

700 
56,992 

5,000 
418,622 

700 

Withtong»— 

llaiket  oysters do — 

1,600 

1,600 

67,602 

TMal 

1,600 

1,600 

422,022 

56,692 

423,622 

68,292 

Orand  total 

6,700 

4,460 

704,424 

90,217 

710,124 

94,677 

Wholesale  trade: 

OTfvtfnimld  onfmed ...  .fnilloiiff  . 

1,500 

5,284,866 

660,602 

1,312 

OTsters  eanned c»ns, . 

293,817 

Ovstershf^ffold ...^..-bnahels.. 

10,850 

Total 

806,979 

Bzpenmi  of  wholesale  trade 

103,068 

I  statistics  not  available. 
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REPORT  OF  THE  COMMISSIONER  OF  FISHERIES. 


Statistics  of  thb  Otstbr  Industry  of  the  South  Atlantic  States,  1910 — Oontd. 

OEOROIA. 


Items. 

Private  areas. 

Public  areas. 

Total. 

Number. 

Value. 

Number. 

Value. 

Number. 

Value. 

PefaoDs  employed: 

On  vflnMlfl  flffhinff t      

109 

5 

223 

93 

202 

5 

261 

540 

Iiwhon  or  bo^t  ^vhedfls . . .  -  .     

88 
540 

Sliorosmeii*  .•■••■••••••••• 

ToiBl 

337 

671 

1,008 

Wumpeid: 

PredirtnK. ..  —  .-- 

$1,910 

120,915 

1,175 

$1,910 

Tonnnff .    .  - . 

$17,867 

138,782 

TranffDorttns. 

1,175 

Wbolemle  trade 

30,460 

30,460 

Total 

124,000 

48,327 

172,327 

Vesseb,  boats,  appantos,  and  other  prop- 

YfHnln  flS^'nR. ...»    -            

38 
333 

25,533 

36 
437 

2 
41 

3 
41 

20,365 

74 

770 

2 

41 

7 

249 

4 
818 

408 

45,898 

Nflt  tonnaee 

Vessels  transp^ting 

7,235 

7,235 

Gasoline  and  sie^ni  boAt<i 

4 
208 

4 
196 

394 

1,500 
4,809 

80 
772 

1,570 

1,000 
849 

2.50D 

Sail  and  row  boats 

5,668 

Apparatus— vessel  flsherles— 

Predses -  ^  r 

80 

Tongs , .  T 

122 

14 

364 

56 
24,550 
74,950 

1,186 

Apparatus— shore  fisheries— 

Tonm. . .         -  - . 

1,626 

Shore  and  aocessarr  Dronerty .  -  x , 

24, £50 

Cash  intpftal 

74,950 

Total 

34,264 

129,369 

163, 63S 

Planting  operations: 

Oy^rter  irronnds  owned  or  leeaed.aam. . 

15.000 
(•) 

(«) 

16.000 
(") 

Oyster  grounds  under  culture. .  .do — 
Grounds  planted  during  the  year, 
acres *. 

Materials  planted  during  the  year- 
Seed  oTsters bushels.. 

9,500 
104,000 

1,025 
2,670 

9.500 
lt)4,0U0 

1,025 

OTster  sheUs do 

2.670 

Total 

3,095 

3  C05 

Expenses  oonnected  with  planting 

4,980 

4  9  0 

Oysters  on  private  areas  at  the  end  of 
the  year bushels.. 

(«) 

(«) 

(*) 

Products: 

Vessel  fisheries^ 
With  dredges- 
Market  oystera do. . . . 

19,500 
214,441 

9,880 
44,823 

19,500 
249,029 

9,880 

With  tong»— 

Market  oysters do — 

34,588 

11,731 

56,534 

Total 

233,941 
199,3^ 

54,708 
94,935 

34,588 
37,275 

11,731 
9,443 

268,529 
236,628 

66,434 

Shore  fisheries— 
Wlthtong?f- 

Market  oysters bushels. . 

104,378 

Grand  totiki ,r-    

433,294 

149,638 

71,863 

21,174 

505,157 

170, 812 

Wholesale  trade: 

Market  oystera   sold   in   the  shell, 

btUhelS ,   -    ,   X  T  -  r        X  r  .  -,    r  -  , 

2,500 

58,860 

1,422,525 

34,740 

2,500 

Oysters  sold  onened eallons. . 

50,867 

Oysters  canned .cans . . 

91.402 

Oyster  shells  soM , .  -biuheki. . 

580 

Total 

.     J 

145,340 

..........«.|     -  -  . 

Kxpeiues  of  wholesale  trade 

1    

24,874 

1 

t  Estimated. 


>  Statistics  not  avalUble. 


BEPOBT  OF  THE  COMMISSIONER  OF  FISHERIES. 


11 


Statistics  opthb  Otsteb  Industry  of  the  South  Atlantic  States,  1910— Contd- 

FLORIDA  (PUBLIC  AREA8).i 


Items. 

Nomber. 

Value. 

Items. 

Number. 

Value. 

Fenons  employed: 

On  vessels  flahlng. 

Tiwbcreorbont  Afheries ... 

17 
122 
179 

Produots: 

Vessel  fisheries— 
With  tongs- 
Market    oysters, 

bushels 

Shore  fisheries^ 
With  tongs— 

Uarket    oysters, 
bushels 

Total 

40,000 
113,460 

Shonsmen 

$4,650 

Total 

818 

Wampeid: 

134,775 
14,129 

30,740 

Wholeaile tnde       .  .  .. 

153,460 

35,290 

Totel 

48,904 

Wholesale  trade: 

Oysters     sold     opeoed, 
gallons 

13,920 
846,348 

11,644 

VesBsIs,  boats,  apparatus,  and 
otber  property: 

6 

70 

11 

116 

17 

46 

2,820 

13,920 

48,644; 

Oysters  canned cans. . 

Oyster    shells    sold, 
Dushels 

Nettonnace 

OasoUne  and  ^eam  boats. 

4,860 
3,642 

65 

233 

14,600 
40,700 

535 

flail  And  mw  bnAts 

Total 

Apparatus   Yesael     fish- 

63,09» 

Expenses  of  wholesBle  trade. . . 

Tpngs 

13,500» 

ATOsratns— fltuire     fish- 
Tongs 

Sboie  and  aooessory  prop- 
erty  

Ossh  capital 

Total 

66,810 

GRAND  TOTAL. 


Fsnons  employed: 

On  Tessels  fishing 

On  Tflssels  transporting. . . 

637 

23 

1.593 

2,088 

Planting  operations: 

Oyster  grounds  owned  or 

leaseo. acres. . 

Oyster    grounds    under 

culture acres.. 

Grounds  planted  during 

the  year acres. 

Materials  planted  during 
the  year- 
Seed     oysters, 
bn^^els 

C.7S7 
(*) 

Total 

4,211 

Warn  paid: 

KS^::::::::::::::-!: 

TrMnmofttog ,  . , .  r*r« 

813,049 

284,339 

2,256 

135,996 

17,500 
156,582 

•k* ....... 

WhoNmle  trade 

82,405. 

Oyster    shells, 
bushels 

Total 

Total 

436,541 

3,770 

Veaseis.boats,  apparatus,  and 

180 

1,810 

8 

86 

21 

1,277 

86 
462 

31 
1,378 

94,725 

6,175 

other  property: 

Expenses  connected  with 

(*) 

Vessels  transporttaig 

Net  tonnage 

Gasoline  and  steam  boats. 

10,885 

Oysters  on  private  areas 
at  the  end  of  the  year, 
bushels 

(«) 

V   / 

9,300 
39,265 

1,507 
1,354 

470 
4,607 

134,650 
267,150 

(*) 

fiaU  and  row  boats 

A^aratus— vessel     fish- 
Dredges 

Products: 

Vessel  fisheries— 
With  dredges- 
Market    oysters, 
bujihels 

110,283 

045,631 
6,000 

Tongs 

Apparatns   shots     fish- 

24,226> 

Dredges 

With  tongs- 
Market    oysters, 
bnshels 

Tongs 

Shore  aiKl  aocemory  prop- 

102,74r 

erty  '..*...?.. 

Seed   oysters, 
bushels 

Total 

Oash  capital ,      . 

750 

Total 

563,863 

760,914 

127,723 

>  East  coast  only. 


s  Statistics  not  available. 


12 


BEPOBT  OF  THE  COMMISSIONEB  OF  FISHEBIES. 


Statisticb  of  the  Oysteb  Industry  of  thb  South  Atlantic  States,  1910. — Gonid. 

GRAND  TOTAIr-Gontlnued. 


Items. 

Number. 

Value. 

Items. 

Number. 

Value. 

Prodnoto— Continoed. 
Shore  ftsheries- 
Withdredm- 
lUrket    oysters, 
btiflhels 

15,539 
924,545 

$2,280 
234,181 

Wholesale  trade: 

Market  oysters  sold  in  the 

shell bushels. . 

Oysters     sold     opened, 

gallons 

2,500 

96,302 
8,609,739 

864,086 

$2,500 

85,157 
489,763 

14,728 

With  tongs- 
Market    oysters, 
bushels 

Oysters  canned cans. . 

Oystor  shells  sold, 

Dushels. 

Total 

Totel 

940,084 

236,461 

502,148 

Expenses  of  wholesale  trade. . . 

Grand  total 

1,700,996 

304,184 

160,678 

Note.— In  Nwth  Candlna  the  revenue  to  the  State  and  counties,  in  taxes  and  license  fees,  from  the  oyster 
Industry  in  1910  was  $3,122,  and  the  cost  of  administration  was  vM33.  In  South  Carolina  the  n^yenue  to 
the  State  and  counties  from  these  sources  was  $5,332;  in  Georgia,  $1,712;  and  in  Florida,  $192. 

In  the  States  bordering  on  the  Gulf  of  Mexico  the  persons  engaged 
in  the  oyster  industry  in  1911  numbered  8,500,  and  the  wages  paid 
amounted  to  $1,682,000.  The  output  was  6,226,000  bushels,  valued 
at  $1,477,000.  The  development  which  the  oyster  industry  of  the 
Gulf  States  has  undergone  in  recent  years  has  depended  chiefly  on 
the  inauguration  and  extension  of  oyster  planting  in  various  sections 
of  Louisiana,  whose  oyster  output,  in  both  quantity  and  value,  is 
now  larger  than  that  of  all  the  remaining  States  of  the  region.  All 
the  States  but  Louisiana  show  a  diminished  product  for  1911  as 
compared  with  1908;  but  with  the  more  general  cultivation  which 
is  now  projected  a  very  marked  increase  in  the  oyster  crop  of  the 
Gulf  States  will  quickly  result.  Following  are  detailed  statistics  of 
the  industry  in  the  calendar  year  1911 : 

Statistigs  of  the  Oyster  Industbt  op  thb  Gulf  States,  1911. 
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FLORIDA.  1 


Items. 

Private  areas. 

Public  areas. 

Total. 

Number. 

value. 

Number. 

Value. 

Number. 

Value. 

Persons  employed: 

On'  vflss^is  flshijifr. 

21 

21 

2 

522 

290 

On  vessels  transporting.... 

2 
66 

Inshore  or  boat  fisheries 

456 
290 

ShfMresmen  ■...•..••••••.•..••••..••.•• 

Total 

68 

767 

835 

Wasnspaid: 

Touting 

SI,  109 

60 

700 

198,596 

199,706 

Transportinsr 

50 

Plantfnrf  A.n<i  tT&nsniAritinff 

700 

Wholesale  trade 

81,569 

31,569 

Total 

1,859 

130,165 

132,024 

1  West  coast  only. 


BEPOBT  OF  THE  COMMISSIONEB  OF  FISHERIES. 
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Statistics  of  the  Oyster  Industry  of  the  Gulf  States,  1911 — Continued. 

FLORIDA— Continued. 


Itemn. 

Private  areas. 

Public  areas. 

Total.            ? 

Number. 

Value. 

Number. 

Value. 

Number. 

Value. 

Vosds,  boats,  apparatus,  and  other  prop- 
erty: 
Vessels  fishine 

10 
64 

12,950 

10 
64 

1 

8 

55 

277 

21 

488 

$2,950 

Net  tonnage 

Vessels  transporting 

1 

8 

9 

29 

$1,200 

1,200 

N«t.  tnnnAge 

Gasoline  boats^. 

3.000 
1,905 

46 
248 

21 

455 

14,325 
28,365 

105 

2,264 
31,100 
20,600 

17,325 

fiail  and  row  boats 

80,270 

Apparatus— vessel  fisheries— 

Tongs 

106 

Apparatus-rshore  flshexlm— 

Tongs 

33 

165 

2.429 

Shore  and  accessory  property 

31.100 

CAffh  c*^piti»il "..'...*...  1^ 

20.600 

' 

Total 

6,270 

99,709 

105,979 

Planting  operations: 

Ovstergrotinds  owned  or  leased. acres. . 

4,149 
1,354 

78 

56,400 

4,149 
1,354 

78 

56,400 

Oyster  grounds  under  culture. . .do. . . . 

Grounds  planted  during  the  year, 
acres 

Materials  planted  during  the  veai^ 
Seed  ovsters bushels. . 

14,405 

1,000 

225 

1,315 

47 

225 

14,405 

1,000 

225 

1,316 

OyatAr  shell* d" 

47 

Bndcen  stone,  etc cubic  yards. . 

225 

Total 

1,587 

1,587 

expenses  of  planting  and  transplanting 

25 
28,208 

25 

Oysters  on  private  areas  at  the  end  of 
the  year bushels.. 

104,105 

104,105 

28,208 

Products: 

Vessel  fl-sheries— 
With  tongs- 
Market  ovsters do.... 

14.944 

9,314 

14,944 

9,314 

Shore  fisheries— 
With  tongs- 
Market  oysters do 

Seed  ovsters do 

12,039 

9,960 

150,979 
9,500 

89,364 
825 

163,018 
9,500 

99,333 
835 

Total 

12,039 

9,969 

160,479 

90,189 

172,518 

100,158 

Grand  total 

12,089 

9,969 

175,423 

99,503 

187,462 

109,472 

Wholesale  trade: 

Market  oysters  sold   in   the  shell, 
bushels 

18,236 
149.049 
621,072 

12,301 

Ovsters  sold  opened gaUons. . 

135,467 

Oysters  canned cans.. 

36,788 

Oyster  shells  sold 

137 

Total 

184,693 

Expenses  of  wholesale  trade 

25,100 

ALABAMA. 


Peraons  employed: 

3 

26 

204 

78 

67 

226 

331 

81 

83 

429 

331 

On  vessels  transpiarting 

..^. ...... 

\ 

Total 

233 

691 

924 

Wans  paid: 

$5,767 
40.913 
11,850 

$5,767 

TonglhgT 

$12,726 

2,685 

45 

63,639 

TTAfvnWntln^. 

14.636 

Plant&g  and  transplanting 

45 

•      Wholesale  trade..  .* 7. 

39,820 

39,820 

Total 

15,466 

96,350 

113,805 

47890— 14- 
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Statistics  of  the  Oyster  Industry  of  the  Gulf  States,  1911 — Continued. 

ALABAMA— Continued. 


• 

Items. 

Private  areas. 

Public  areas. 

Total. 

Number. 

Value. 

Number. 

Value. 

Number. 

Value. 

Vessels,  boats,  apparatus,  and  other  prop- 
erty: 
VflMwli*  fi^iilnp 

1 

6 

14 

122 

4 
140 

$400 

23 
265 

23 

215 

2 

180 

12 
44 

278 

$18,150 

24 
271 

37 

337 

6 

320 

12 

47 

406 

$18,560 

Vessels  transporting 

13,500 

19,750 

33,2  0 

Nrt  tronnf^e     ,7 

Oftsoline  hoftbi"  , , . 

2,300 
3,250 

1,300 
11,705 

360 
220 

1,388 

166.525 

34,600 

3.600 

Sail  and  row  boats 

14,9  5 

Apparatus— vessel  flsherim— 

Dredees 

360 

Tongs , 

3 
128 

15 

624 
720 

235 

Apparatus-Hshore  fisheries- 
Tongs 

2,012 

Shore  and  accessory  propwty 

167,245 

Cash  capital 1  .*. .  .t . . .  T 

34,600 

Total 

20.809 

253,998 

274,807 

Planting  operations: 

Oyster  crounds  owned  or  leased. acres. . 

9,273 
3,560 

346 

107,935 

9,273 
3,560 

346 

107,935 

Oyster  erounds  under  culture. .  .do 

Grounds  planted  during  the  year, 
acres 

Materials  planted  during  the  year: 
Seed  oysters bushels. . 

67,410 
4,525 

3,990 
67 

67,410 
4,525 

3,990 

Oyst-^r  shflJiS.  . .                     .  dO     . 

67 

Total 

4.057 

4,057 

Oysters  on  private  areas  at  the  end  of 
the  year bushels. . 

422,165 

86,362 

422,165 

86,362 

Products: 

Vessel  fisheries— 
With  dredges- 
Market  oysters do 

92,533 

46,797 
300 

13,472 

7,022 
15 

92,533 

47.457 
300 

13,472 

With  tongs- 
Market  oysters.^ do 

Seed  oysters do 

660 

440 

7,462 
15 

Total 

660 

440 

139.630 

20,509 

1  140,290 

20,949 

Shore  fisheries— 
With  tongs- 
Market  oysters bushels. . 

Seed  oysters do 

37,311 

17,864 

194,134 
70,182 

30,044 
3,885 

231.445 
70,182 

47,906 
3,885 

Total 

37,311 

17,864 

264,316 

33,929 

301,627 

51,793 

Grand  total 

37,971 

18,304 

403,946 

54,438 

441,917 

72,742 

Wholesale  trade: 

Market   oysters   sold    in    the   shell, 
hmihpfjf ,  - ,  ,  _     .  . . , , . . , 

12,669 
> 261,256 

10,606 

Oysters  sold  opened eallons. . 

171,001 

Oyster  shells  sold 

1,596 

Total 

183.205 

Expenses  of  wholesale  trade 

41,843 

MISSISSIPPI. 


Pecsons  employed: 

On  vessels  fishing 

On  vessels  transporting 

Inshore  or  boat  fisheries 

Shoresmen 


Total. 


107 


107 


546 

12 

602 

838 


1,998 


546 

12 

709 

838 


2,105 


1  Includes  65,870  bushels,  valued  at  $9,448,  taken  by  Mississippi  vessels. 
>  Includes  oysters  used  for  canning  purposes  with  tneir  value  when  canned. 
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Statisucs  of  the  Otpteb  Industry  op  the  Gulf  States,  1911 — Contmued. 

MISSISSIPPI-CODtlnaed. 


Items. 

Private  areas. 

Public  areas. 

Total. 

Number. 

Value. 

Number. 

Value. 

Number. 

Value. 

Wans  paid: 

i>nK]Klng 

f87,316 

63,302 

2,130 

S87.316 

TonrihsT 

S2,298 

65,505 
2.130 

T-T  -ItjLj«l                     

PlanuDg  ana  transplanting 

1,040 

1,040 

Wholesale  tiade 

83,402 

83,402 

Total 

3,333 

236,150 

239,483 

Vessels,  boats,  apparatus,  and  other  prop- 
«ty: 
VfffMriff%|i1ng .,    ..  . 

110 
1,205 

64 

156,450 

110 
1,205 

4 

•      64 

1 

465 

192 
52 

10 
666 

156,450 

Vfnpfrff  tTMisporting.  .. 

1 

13,800 

13,800 

Nffttonnagfl^.  T 

GfUKrffn  e  txM^tff 

1 
74 

150 
910 

150 

Sail  and  row  lKKit.M .... 

391 

192 
52 

10 
592 

""26,'8S6' 

6,200 
197 

185 

2,126 

349,173 

80,200 

27.760 

Apparatus— yessel  fisheries— 

Oredses.  «•. s.,.....^.,^...... 

6,200 
197 

Totl|^ 

Appaiatas— sboBB  fisheries— 

Dredns 

185 

TonfOf 

74 

233 
200 

2.379 

BhoTB  and  accessory  property 

349  373 

Cash  capital. 

80,200 

1,513 

635,181 

636.694 

Planting  operations: 

Oyster  grounds  owned  or  leased .  acres. . 

.4,798 
2,208 

578 

65,650 

4.798 
2,208 

578 

65,660 

Oyster  grounds  under  culture. .  .do 

Orounds  planted  during  the  year, 
acres 

1 

llateriab  planted  during  the  year- 
Seed  oysters bushels . . 

6,675 
28,480 

647 
340 

6,675 
28,480 

647 

Oyster  ifHell' do 

340 

Total 

987 

987 

Expenses  of  planting  and  transplants 
ing 

50 
100, 149 

50 

Oysters  on  private  areas  at  the  end  of 
the  year bushels.. 

322,875 

322,875 

100, 149 

Products: 

Vessel  fisheries- 
With  dredges- 
Market  oystcfs do ... . 

500,700 
4,200 

90,309 
560 

500,700 
4,200 

90,309 
560 

With  tongs- 
Market  oysten do 

Total 

604,000 

90,860 

504,900 

90,800 

Shore  fisheries— 
With  dredges- 
Market  oystars busbeb. . 

4,470 

114,200 
6,675 

1,111 

36,639 
647 

4,476 

141,619 
6,675 

1,111 

47,798 
647 

With  tones- 
Market  oysters do.... 

Seed  oysters do 

27,350 

11,154 

Total 

27,350 

11,154 

125,420 

38,397 

152,770 

49,551 

Oiand-total 

27,350 

11,154 

630,320 

129,266 

657,670 

140,420 

Wbolflsale  trade: 

Market  oysters  sold   in   the  shell, 
bushels 

1,850 

1132,961 

3,756,733 

1,305 

127,735 

251,054 

14,608 

Oysters  sold  opened gallons. . 

Oysters  canned cans.. 

Oyster  shells  sold 

Total 

394,792 

■ 

Expenses  of  wholesale  trade 

1 

114,897 

>  Represents  36,355,350  oysters  in  number. 
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STA'nsTics  OP  THB  Otster  INDUSTRY  OP  THE  GuLP  STATES,  1911 — Continued. 

LOUISIANA. 


Private  areas. 

Public 

areas. 

Total. 

Items. 

Number. 

Value. 

Number. 

Value. 

Number. 

Value. 

Peraons  employed: 

On  ve^Mls  flahinfir  .  .                  

20 

141 

1,440 

1,388 

260 

20 

398 

280 

161 

1,838 

1,388 

On  vmsaIs  transTMrtiiiff . ...       

TrKhnrA  nr  HnA.t  AshflriAR 

■ 

fihArAAiTiAn                                            

Total 

2,989 

678 

3,667 

Waeespaid: 

Drediriiii?. r 

$9,300 
141,301 

39,862 
180,558 

5,000 
300,475 

$38,510 

274,579 

4,615 

$47,810 

Tons  nE 

415,880 

TrMwrxHtlnif t.t-, 

44,477 

Plsuitmfl' ana  transDlaxitliis 

180,558 

Protecting  oysters  from  natural  ene- 

iniAs                       

6,000 

Wholesale  trade 

300,475 

Total 

676,496 

317,704 

994,200 

Vessels,  boats,  apparatus,  and  other  prop- 
erty: 

vessels  flshtng 

Net  tonnace 

3 

32 

58 

407 

197 

1,400 

4 

11,600 

42 

529 

9 

93 

8 

158 

66 
57 

382 

65,250 

45 
561 

67 

500 

205 

1,558 

70 
57 

2,143 

76,850 
.......... 

Vesspls  tn^nsportinu. . . . ,        

82,350 

34,350 

116,700 

Net  tonnace 

Gasoline  boats 

75,260 
138,796 

170 

7,250 
69,645 

1,880 
207 

1,756 

82,510 

Bail  and  row  boats ,  . . , , , 

196,441 

Apparatus— vessel  fisheries- 
Dredges 

2,050 

Tongp- .            

207 

Apparatus— shore  fisheries- 
Tongs  

Shore  and  accessory  DropertTT , 

1,761 

7,679 
320,430 
328,800 

9,435 
320,430 

Cash  capital... 

328,800 

« 

Total 

965,065 

170,338 

• 

1,135.423 

Plantiiig  operatioiis: 

Oyster  grounds  owned  or  leased .  acres . . 

Omt^r  frro^nH^  undAr  Rtiltiira  . .do 

11,582.96 
7,767.19 

3,801.00 

0) 

11,582.96 
7,767.19 

3,801.00 

0) 

Grounds  planted  during  the  year, 
acres 

Materials  planted  during  the  year: 
Seed  oysters bushels. . 

1,464,525 
419,975 

229,248 
8,250 

1,464,525 
419,975 

220,248 

Oyster  shells do 

8,250 

1 

Total 

237,498 

1 

237,498 

1 

Expenses  of  planting  and  traasplant- 
Ing 

13,575 
840,435 

13,575 

Oysters  on  private  areas  at  the  end  of 
the  year bushels. . 

3,316,630 

3,316,630 

840,435 

Products: 

Vessel  fisheries— 
With  dredges- 
Market  oysters do 

Seed  oysters do 

35,250 

15,000 

> 362, 999 
15,000 

*  84,479 

78,074 
720 

17,269 

398,249 
15,000 

84,479 

93,074 
720 

With  tongiH- 

Market  oysten do 

17,269 

Total 

35,250 

15.000 

462,478 

96,063 

497,728 

111,063 

Shore  fisheries— 
Withtonsi— 

Market  oysters bushds. . 

Seed  oysters do 

1,958,830 

576,105 

« 640, 113 
1,407,731 

112,868 
222,687 

2,606,943 
1,407,731 

688,973 
222.687 

Total 

1,958,830 

576,105 

2,047.844 

335,555 

4,006,674 

911,660 

Grand  total 

1,994,080 

591,105 

2,510,322 

431,618 

4,504,402 

1,022,723 

>  statistics  not  available. 

*  Includes  27,450  bushels,  valued  at  $6,855,  taken  by  Mississippi  vessels. 

*  Includes  21,779  bosheb,  valued  at  $5,465,  taken  by  Mississippi  vessds. 

*  Includes  93,614  boshflls,  valued  at  $2l,618»  takeo  by  Mississippi  boats. 
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SrATiflfxiGS  OF  THE  Otstbr  INDUSTRY  OF  THE  GuLF  Statbs,  1911 — Continued. 

LOUISIANA— Contliiued. 


Items. 

PriTSte  areas. 

Publio  areas. 

TotaL 

Number. 

Value. 

Number. 

Value. 

Number. 

Value. 

Wholesale  trade: 

Market  oysten  sold   in   the  shell, 

btlffhfilA ,    . .   r .  . 

273,066 

636,060 

6,728,181 

$138,630 

Ov.itMH  sold  opened           .  . .  gwlloTM , 

847,664 

OvsteiH caniMM .  .».    .......... cans. . 

424,605 

Orster  shells  sold 

36,986 

Total 

1,447,885 

KiiMMww  of  wholesale  trade 

208,147 

TEXAS. 


PeraoDs  emjyloyed: 

On  vcHMifl  flshinf?. ..,.....,.,.  r .  -  - .  ^  - 

4 

99 

860 

118 
429 

122 
528 
360 

TiMhore  or  boat  fisheries  .......  r .  r ..  r  - 

Shoresmen 

Total 

463 

547 

1,010 

Wans  paid: 

Toneins .....t... 

12,325 

6,518 

100 
66,086 

6127,994 

S180.319 

Plantinff  and  transDlantinff 

6,518 

Protecting  oysteis  from  natural  ene- 
mjffi 

100 

wkoImaIa  trade 

66,086 

Total 

76,029 

127,094 

1 

208,023 

VesBds,  boats,  apparatus,  and  other  prop- 
erty: 
VesMiflftahini?....,.   r       

8 
21 

1,785 

50 
409 

34 
208 

118 

388 

36,735 

62 
430 

34 
224 

124 

411 

88,620 

Net  tonnage 

Gamllpe  boatffl 

18,660 
42,970 

590 

1,875 

18,650 

Bail  and  row  boats 

16 

6 

23 

1,850 

29 

100 

n,039 

106,800 

44,320 

Apparatus— vessel  flsherie»— 

Tongs 

619 

Apparatus— shore  fisheries— 

Tongs 

1,975 

Shore  f^nd  aooessonr  nronertT 

77.039 

C.i»h  CApital 

106,800 

Total 

189,108 

100,820 

289,923 

Planting  operations: 

Oyster  nounds  owned  or  leased,  acres . . 

6,896.04 
571.00 

236.00 

0) 

6,896.04 
571.00 

236.00 

0) 

Oyster  nounds  under  culture.  ..do 

\  / 

Grounds  planted  during  the  year, 
acres 

Materials  planted  during  the  vear- 
Seed  oysters busheb. . 

69,800 
37,800 

8,044 
924 

69,890 
37,800 

8,044 
924 

Oyster  shells do — 

■ 

Total 

8.968 

8,968 

Oysters  on  priyaie  areas  at  the  end  of 
the  year bushels.. 

109,500 

66,295 

199,500 

66,295 

^ 

Products: 

Vessel  flsheries— 
With  tongfi— 

Market  oysters dp 

1,500 

500 

130,731 

43,577 

132,231 

44,077 

Shore  fisheries— 
With  tong*— 

Market  oysters do 

Seed  oysters do 

7,065 

3,115 

226,504 
69.890 

76,373 
8,044 

232,560 
69,890 

70,488 
8,044 

7,065 

8,115 

295,394 

84.417 

302. 4£9 

87,532 

Grand  total . .  .  ... 

8,565 

3,615 

426,125 

127,994 

434,690 

131,609 

Wholesale  trade: 

Market  oysters  sold  in  the  shell, 
bushels , 

14,490 
162,492 

12,777 
225,986 

Oyster  shells  sold 

4.385 

Total 

243,148 

Expcnaes  of  wholesale  trade 

26,723 



>  statistics  not  available. 


18 


BEPOBT  OF   THE  C0MMI8SI0NEB  OF  FISHEBIES. 


Statibtics  of  the  Otstbb  Ikdustry  of  the  Gulf  States,  1911 — Continued. 

OBAND  TOTAL. 


Items. 

Number. 

Value. 

Items. 

Number. 

Value. 

Persons  employed: 

On  vessels  fishing 

1,050 

258 

4,026 

8,207 

Planting  operations— Contd. 
Materials  planted  during 
the  year— Contd. 
Broken  stone,  etc, 
cubic  yards 

Total 

225 

On  vessels  transporting. . 
Inshore  or  boat  nsherles  . 

Shoresmen 

C25 

Total 

8,541 

253,007 

Expenses  of  planting  and 
transplannng 

Wans  paid: 

Mredglng 

$140,806 

765,138 

61,198 

188,861 

6,100 
621,352 

• 

13,650 

Tong^Dg 

Oysters  on  private  areas 
at  the  end  of  the  year, 
bushels 

4,365,275 

Transporting. 

1,121,440 

ing 

Products: 

Vessel  fisheries— 
With  dredges- 
Market  oysters, 

bushels 

Seed  oysters, 

bushels 

With  tongs- 
Market  oysters, 

bushels 

Seed  oysters, 
busheb 

Total 

Protecting  oysters  bom 

001,482 
16,000 

283,811 
300 

Wholesale  trade 

Total 

1,682,536 

106,855 

Vessels,   boats,   apparatus, 
and  other  property: 
Vessels  nsbfi^g 

251 
2,531 
100 
000 
301 
2,844 

274 
801 

10 
4,114 

203,320 

720 

78.682 

Vessels  transporting 

Net  tonnage 

164,050 

"*i22,*236 
315,746 

8,610 
1,363 

185 
18,230 

045,187 
573,000 

15 

OftflnlinA  fvtutii 

Sail  and  row  boi^ 

1,200,008 

276,272 

Apparatus— vessel  fish- 
eries- 
Dredges 

Shore  fisheries— 
With  dredges- 
Market  oysters, 

bushels 

With  tongs- 
Market  oysters, 

bushels 

Seed  oysters, 
bushels 

Total 

4,476 

3,367,504 
1,563,078 

Tongs 

Apparatus— shore    fish- 
eries- 
Dredges 

1,111 

Topgs 

063,405 

Shore  and  accessory  prop- 
erty  

236,068 

Cash  c&nitAl 

4.096.048 

1.200,604 

Total 

2,442,826 

Grand  total.... 

Wholesale  trade: 

Market  oysters  sold  in 

the  shell bushels. . 

Oysters    sold    opened, 

gallons 

6,226,141 

1.476,066 

Planting  operations: 

Oyster  grounds  owned 

or  leased acres. . 

Oyster   grounds   under 

culture acres.. 

36,600.00 

15,460.10 

5,030.00 

0) 

310,311 

l,342,n7 
10,106,066 

175,621 

Grounds  planted  during 
the  year acres. . 

1,507,853 

Oysters  canned cans. . 

OmitAT  shfiU^  sold 

712,447 

57,802 

Materials  planted  during 
the  year— 
Seed  oysters, 
bushels             . . . . 

1,622,005 
401,780 

243,244 
0,628 

Total 

2,453,723 

Expenses  of  wholesale  trade. 

* 

411,710 

Oyster  shells, 
bushels 

>  statistics  not  available. 

Note.— In  Florida  the  revenue  from  the  oyster  industry  in  taxes,  license  fees,  and  rentals  of  ovster 
grounds  In  1911  was  $718.  and  the  cost  of  administration  was  $175.  ui  Alabama  the  revenue  from  these 
sources  was  $4,731,  and  toe  cost  of  administration  $3,347.  In  Mississippi  the  revenue,  not  including  com- 
modity tax,  was  $12,007.    In  Louisiana  the  revenue  was  $45,503,  and  m  Texas,  $6,347. 

In  the  middle  Atlantic  region,  which  supports  the  most  extensive 
oyster  industry,  the  canvass  of  New  York,  New  Jersey,  Pennsyl- 
vania, and  Delaware  has  been  completed.  Of  these  States,  New 
York  has  the  largest  output — over  3,000,000  bushels  in  1911 — and 
receives  the  highest  average  price  per  bushel — over  86  cents.  New 
Jersey  has  the  next  largest  product,  2,778,000  bushels  in  1911,  and 
gives  emplojrment  to  the  largest  number  of  persons  and  of  vessels. 
While  New  York  obtains  over  86  per  cent  of  market  and  seed  oysters 
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from  private  grounds,  and  owes  the  importance  of  the  industry  to 
this  fact,  New  Jersey  obtains  only  35  per  cent  of  the  output  from 
private  grounds.  The  oyster  interests  of  Pennsylvania  arise  from 
an  extensive  wholesale  trade  in  Philadelphia,  and  also  from  the 
fact  that  Philadelphia  vessels  take  oysters  in  New  Jersey  and  Dela- 
ware waters  and  are  properly  credited  to  those  States.  The  feature 
of  Delaware's  oyster  business  is  the  taking  of  seed  oysters  from  pub- 
lie  grounds  and  the  planting  of  this  seed  on  private  grounds  where 
growth  and  fattening  are  completed.  Following  are  detailed  statis- 
tics for  these  States  for  the  calendar  year  indicated: 

Statistics  of  the  Oyster  Industry  of  New  York.  New  Jersey,  Pennsyltania, 

AND  Delaware,  1911. 

NEW  YORK. 


Itams. 

Private  areas. 

Public  areas. 

Total.  I 

Number. 

Value. 

Number. 

Value. 

Number. 

Value. 

Penons  employed: 

On vejwels ft»hln£. ..  . 

532 
155 
743 

1;043 

154 

24 

828 

686 

179 

1,071 

1,043 

On  vessels  tnmsportlng 

Inshore  or  boat  flsberies 

Bhonmnen......... 

TotaJi 

2,473 

506 

2,979 

Wanspeid: 

Thnrfring.. 

1226,322 

78,630 

40,082 

413,037 

34,655 
405,325 

C26,323 

Tofifjng i 

8396,750 
6,465 

475',  380 

55,497 

PtamtliiF  luryf  ^ri^nsplentiT^. . . , 

413,037 

Protectlhg    oysters    from     natural 

34,655 

WholesAle  trade 

405,325 

Total 

1,207,001 

403,215 

1,610.216 

VtBBels,   boats,    apparatus,   and    other 
property: 
vesseifl  flff^inf 

129 

2,210 

68 

1,35« 

135 

441 

361 

555,025 

*"ii7,*466' 

*  "67,406* 
21,485 

9,282 

75 
506 

11 
144 

21 
230 

48,650 

204 

2,716 

79 

1,500 

156 

671 

361 

150 

60 

99 
1,375 

603,675 

Net  tonnajge ....... 

19,000 

156,400 

Net  tonnage..."  ..    . 

Gasoline  boats^ 

6,600 
19,925 

74,005 

Sail  and  row  boats 

41,410 

Apparatus— vessel  fisheries- 
Dredges. 

9,282 

Tongs 

150 

600 

600 

Hops  (for  starfish) 

60 

99 
1,074 

1,205 

1,099 

5,963 

878,673 

980,  no 

1,205 

Apparatna—shore  fisheries— 

Dredces. 

1,099 

Tongs 

301 

1,901 

7,868 

Shore  and  accessory  vroperty 

878,678 

Cash  capitaL?!^.^^!^.: .....:::: : 

930,776 

Totali 

2,106.302 

96.676 

2.204.978 

—„-^—,-^-„— 

PiMDtiDg  operations: 

Oyster  eroonds  owned  or  leased  .acres . . 

S7,256.25 
33,185.27 

10.783.40 

87,256.25 
33,185.27 

10.783.40 

Oyster  gronnds  under  culture. .  .do 

Oroawb  planted  during  the  year, 
acres 

Materials  planted  during  the  year- 
Seed  oysters Dusheto.. 

Oyster  sheOs do. . . . 

2,895,274 

701,860 

3,184 

1,577,968 

88,860 

8,551 

2,896,274 

701,850 

8,1^4 

1.677.988 

38860 

Oiavel,  etc cubic  yards. . 

3.551 

ToM 

1,620,809 

1.620.399 

1  BxdnsiTe  of  dupUoation. 
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Statistics  ofthb  Oyster  Industry  of  New  York,  New  Jersey,  Pennsylvinia, 

AND  Delaware,  1911 — Continued. 


NEW  YORK-Oontinued. 


Items. 

Private  areas. 

Public  areas. 

Totel.J 

Number. 

Value. 

Number. 

Value. 

Number. 

Value. 

planting  operatioiifl— ContbiQed. 

Expenses  conneoted  with  planting— 
Plnntinsf  &nd  trAnsplantincr 

«52,119 
3,000 

$62,119 

Protecting  oysters  from  natural 
enemies .  ^  .....  ^ .... 

■ 

3,000 

Total 

65,119 

65,119 

Oysters  on  private  areas  at  the  end  of 
we  year busliels.. 

5.320,365 

3,412.521 

5,320,365 

3,412.521 

Prodncts: 

Vessel  fisheries— 
With  dredges- 
Market  oysters do. . . 

Seed  oysters do. . . . 

^2,509324 
•282,100 

2,215.414 
138,055 

12,509,824 
< 282, 100 

325,000 

2,215,414 

138,055 

With  tongs- 
Market  oysters do 

325,000 

1265,000 

265,000 

Total 

2,791,924 

2,353,469 

325,000 

265,000 

3,116,924 

2,618,460 

Shore  fisheries— 
With  dredges- 
Market  oysters bushels . . 

119,953 
1,400 

460,642 

137,578 
700 

468,376 

119,953 
1,400 

593,142 
86,400 

137,578 

Seed  oysters do 

With  tongs- 
Market  oysters do 

Seed  oysters do 

700 

132,500 
86,400 

113,300 
43,200 

581.676 
43,200 

Total 

581,995 

606,654 

218,900 

156,500 

800,895 

763,154 

Grand  total 

3.373,919 

2,960,123 

543,900 

421,500 

3,917,819 

3,381,623 

Wholesale  trade: 

Market  oysters  sold   in   the  shell, 
bushels 

1,392,651 
883.161 
293,627 

1,839,006 

Oysters  sold  opened eallons. . 

1,186,095 

Oyster  shells  sold bushels. . 

9,966 

Total 

3.035,067 

Expenses  of  wholesale  trade 

188,314 

NEW  JERSEY. 


Persons  employed: 

On  vessels  fishing 

On  vessels  transporting. 
Inshore  or  boat  fisheries. 
Shoresmen 


Toteli 


Wages  paid: 

Dredging 

Tonging 

Transporting 

Planting  and  transplanting. 
Wholesale  trade 


Total. 


Vessels,    boats,    apparatus, 
property; 

Vessels  fishing 

Net  tonnage 

Vessels  transporting 

Net  tonnage 


and    other 


847 

85 

1,426 

247 


2,513 


200 

2,776 

51 

542 


S86,228 

40,175 

7,640 

35,440 

64,440 


233,923 


362,500 
"64.' 460 


1,785 

U 

919 


2.709 


291 

3,631 

6 

43 


$144,845 

146.090 

1,275 


292.210 


410,425 
'"7,'266 


1,955 

96 

2,048 

2«7 


4,187 


304 

3,875 

57 

585 


1  Exclusive  of  duplication. 

s  Includes  318,227  bushels,  valued  at  $274,543,  token  by  Connecticut  vessels. 

•  Includes ^35,500  bushels,  valued  at  $112,250,  token  by  Connecticut  vessels. 


$231,073 

186,265 

8,915 

35,440 

64,440 


526,133 


427,370 
"'7i,'666 
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Statisttcs  of  the  Otsteb  Industry  of  New  York,  New  Jersey,  Pennsylvania^ 

AND  Delaware,  1911 — Continued. 


NEW  JERSEY— Continued. 


Itema. 

Private  areas. 

Public  areas. 

Total.i 

Number. 

Value. 

Number. 

Value. 

Number. 

Value. 

Vessels,   boats,   apparatus,   and   other 
propertT— Continued. 
OaM>line  hoftt<f 

286 
880 

304 
2 

68 
086 

S74,820 
43,606 

7,770 
9 

564 

4.881 

244,045 

123,300 

170 
603 

ir76 
106 

46 
1,012 

$35,260 
44,961 

11,585 
553 

750 

5,278 

200 

832 
1,367 

506 
106 

112 
1,700 

184, 29J^ 

R«il  and  row  bo^^^ 

79,0lft 

Apparatus— vessel  fisheries— 

I>redge8 

12,015 

-          Tongs r r  .   ,        ,   . 

553 

Apparatus-shore  fisheries- 
Dredges 

1,264 

Tongs 

9,144 

ffhnfA  ATiH  mMjftssory  property ......... 

245,145 

Cash  capitAi. , 

123,300 

Totali 

880,324 

516,212 

1,027,262 

Planting  operations: 

Oyster  grounds  owned  or  leased .  acres . . 

Oyster  grounds  under  culture. .  .do 

Grounds  planted  during  the  year, 

AQmS ...r.. 

34,699.68 
24,986.39 

4,057.73 

263,245 

34,600.68 
24,086.30 

4,057,73 

263,245 

Materials  planted  during  the  year- 
Seed  oysters bushels . . 

Oyster  shells do 

1,545,861 
196,050 

410,407 
16,172 

1,545,861 
196,060 

410,407 

16,172 

Total 

426,579 

426,570 

Expenses  connected  with  planting- 
Planting  and  transplanting 

56,975 
1,897,762 

56,975 

Oysters  on  i>rivate  areas  at  the  end  of 
the  year bushels.. 

5,342,965 

5,342,965 

1,897,762 

Products: 

Vessel  fisheries— 
With  dredges- 
Market  ovsters. do 

Seed  oysters do 

With  tongs- 
Market  oysters do 

Seed  ovsters do. . . . 

564,513 
10,300 

675 

«»,885 
2,940 

400 

5,450 
1,442,620 

100 
3,200 

4,140 
287,266 

100 
735 

560,963 
1,452,820 

775 
3,200 

433,025 
290, 20& 

500 

735 

Total 

575,488 

432,225 

1,451,270 

202,241 

2,026,758 

724, 46& 

Rhore  fisheries— 
With  dredges- 
Market  oysters bushels. . 

Seed  oysters do. . . . 

52,279 

41,720 

52,270 
23,000 

344,753 
331,420 

41,720 

23,000 

18,300 
312,105 

5,350 

14,152 
131,328 

6,350 

With  tongs- 
Market  oysters do 

Seed  oysters do — 

326,453 
19,315 

320,157 
7,442 

334,300 
138,770 

Total 

398,047 

369,319 

353,405 

150,830 

751,462 

520,140 

Grand  total 

973,535 

801,544 

1,804,675 

443,071 

2,778,210 

1,244,615 

Wholesale  trade: 

Market  oysters  sold   in   the  shell, 
biuhelfl ^ ...,.,- , 

s 899,342 
27,000 

031,410 

1,200 

Total 

032,610 

Exoenses  of  wholesale  trade 

43,421 

1  Exclusive  of  duplication. 

*  Includes  oysters  opened  by  one  firm  with  their  value  as  sold  by  the  gallon. 
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Statistics  of  the  Oyster  Industry  op  New  York,  New  Jersey,  Pennsylvania, 

AND  Delaware,  1911 — Continued. 


PENNSYLVANIA.! 


Items. 

Number. 

Value. 

• 

Items. 

Number. 

Value. 

Peraons  employed: 

Shoresmen 

211 

Wholesale  trade: 

Market  oysters  sold  in  the 

shell bushels.. 

OysteFS     sold     opened. 

923,300 
79,481 

IVaeespald: 

Wholesale  trade 

$79,772 

400,100 
147,500 

$1,002,379 

Vessels,  boats,  apparatus,  and 
other  property: 

Shore  And  awyMWOTT  PTPP- 

114,720 

Total 

1,117,099 

Bxrenses  of  wholesale  trade . . 

Cash  capital 

65,776 

Total* 

547,600 

DELAWARE. 


Items. 

Private  areas. 

Public 

(areas. 

Total. 

Number. 

Value. 

Number. 

Value. 

Number. 

Value. 

Persons  employed: 

On  ve?B6l8  fi?|hing.  ... 

333 

66 

3 

209 
198 

366 

243 

3 

TTMhnm  or  ho^t  ^^duyriA*  ... 

. 

Shoresmen. 

Total* 

382 

407 

502 

Wtm  paid: 

jDrndiHiip.  .,....^ 

$24,664 

$14,570 

15,682 

50 

$39,234 

TanMnffr-T 

15,682 

lYMMn^orfnR 

300 

9,840 

600 

350 

9,840 

Wholesale  trade...'. 

600 

Total 

35,404 

30,302 

65,706 

Vessels,    boats,    apparatus,    and    other 
prapotv: 

55 

750 

2 

13 

92 

122,780 

m 

41 
475 

20 
169 

82 

196 

60,545 

68 
776 

21 
182 

98 

196 

124,866 

Net  tonnage . .  , 

OiMnlfnA  hoAt^i*^  - . 

550 
185 

1,895 

5.235 
1,950 

1,665 

830 

5,485 

Bail  and  row  boats 

2,135 

Apparatus— vessel  fisheries- 
Dredges 

1.966 

AppantiM— ehore  fisheries— 

Toinra 

830 

Shore  and  aooessorr  Dronerty .....  ^ 

5,675 
2,500 

6,675 

Cash  capital. .  . .    . . 

2,500 

Total* 

133.585 

70,225 

143,466 

Planting  operations: 

Oyster  grounds  owned  or  leased . acres. . 
Ovatnr  irronnds  nndnr nnltiim, .  .do.   . . 

7.178 
5,465 

812 

23,150 

7,178 
5,465 

812 

23,150 

Grounds  planted   during  the  year, 
acres 

Materials  planted  during  the  vear— 

Seed  oysters bushels . . 

Oyster  shells do — 

496.425 
109,550 

88.235 
4,552 

496,425 
109.550 

88.235 

4,562 

Total 

92,787 

92,787 

Expenses  connected  with  planting- 
Plan  tine  and  transnlantine 

10,315 
628.260 

10,316 

Oysters  on  private  areas  at  the  end  of 
the  year bushels.. 

1,527,300 

1,627,300 

528,260 

1  The  oysters  taken  by  Pennsylvania  vessels  are  included  in  New  Jersey  and  Delaware,  as  the  grounds 
from  which  they  were  obtained  are  In  those  States.  The  quantity  taken  by  Pennsylvania  vessels  from 
^rounds  in  New  Jersey  in  1911  was  18,000  bushels,  valued  at  $10,000,  and  from  grounds  in  Delaware  87,554 
Dushels,  valued  at  $46,225. 

*  Exclusive  of  dupUcatioiL 
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Statistics  of  the  Oysteb  Industry  op  New  Yobk,  New  Jersey,  Pennsylvania^ 

AND  Delaware,  1911 — Continued. 


DELA  W  ARE—Gontlnued . 


Items. 

Private  areas. 

Public 

areas. 

Tol 
Number. 

tal. 

Number. 

Value. 

Number. 

Value. 

Value. 

Pnxhicts: 

Vessel  fisheries— 
With  dredgBS— 

Market  oysters.... 
Seedoystors 

..bushels.. 
> . . . .  .do. ... 

206,546 

1164,568 

205,546 
229,525 

1164,558 

229,525 

$42,979 

42,979 

Total 

205,546 

164,558 

229,625 

42,979 

435,071 

207,637 

...bushels.. 
.  •  • . .  .do. ... 

Shore  fisheries— 
With  tongs- 
Market  oystera.... 
Seed  oysters 

49,162 
9,295 

14,302 
1,380 

49,162 
9,295 

14,302 

1,380 

Total 

58,457 

15,682 

58,457 

15,682 

Grand  total 

205,546 

164,558 

287,982 

58,661 

493,628 

223,219 

the  sheU, 

ITholesale  trade: 

Market   oysters   sold   in 
busheb 

3,100 

3,100 

Sxpenses'of  wholesale  teade 

190 

1 

Note.— In  New  York  the  revenue  to  the  State  and  towns  from  sales  and  leases  of  oyster  e  rounds  and 
other  sources  In  1911  was  630,656.  In  New  Jersey  the  revenue  to  the  State  was  929,412,  ana  the  cost  of 
administration  128,744.    In  Delaware  the  revenue  to  the  State  was  $6,104. 

From  the  infonnation  now  in  hand,  it  is  possible  to  present  the 
following  approximate  summary  of  the  United  States  oyster  lerop, 
the  figures  being  partly  estimated  for  several  States  in  which  the 
canvass  has  not  yet  been  completed.  It  appears  that  an  output  of 
over  37,000,000  bushels  was  valued  at  nearly  $17,000,000,  and  that 
while  only  a  little  more  than  half  the  product  marketed  came  from 
private  grounds,  this  represented  more  than  two-thirds  of  the  total 
values. 

Appboximate  Oyster  Product  of  the  United  States. 


Regions. 

Private  grounds. 

Public  grounds. 

Total. 

Bushels. 

Value. 

Bushels. 

Value. 

Bushels. 

Value. 

New  England  States  (1910) 

Middle  Atlantic  States  (19ll). . . . 

South  Atlantic  States  (1910) 

Oulf  States  (1911) 

5,549.318 

10,803,000 

456,194 

2,080,006 

306,843 

93.439,450 

6,991,225 

171,298 

634,147 

692,700 

392,703 

12,386,557 

1,244,904 

4,146,136 

600 

S157.584 

3,858,232 

192,886 

842,819 

1,000 

5,827,821 

23,189,557 

1,700,998 

6,226,141 

309,443 

13.589,719 
10,849.457 

364,184 
1,476,966 

693,700 

Pacific  States  (1908) 

Total 

19,197,360 

11,928,820 

18,170,800 

5,062,521 

37,253,960 

16,974,026 

24  REPORT   OF   THE  COMMISSIONER  OF  FISHERIES 

NEW   ENGLAND  VESSEL  FISHERIES. 

The  important  vessel  fisheries  centering  at  Boston  and  Gloucester 
afford  a  criterion  of  the  condition  of  the  New  England  fisheries  as  a 
whole,  and  also  indicate  the  relative  abundance  of  the  principal  food 
fishes  on  the  various  grounds  lying  off  the  coasts  of  the  United  States, 
Canada,  and  Newfoundland.  These  fisheries  have  received  special 
attention  from  the  Bureau  for  many  years,  and  detailed  statistics 
therefor  have  been  collected  and  published  in  the  form  of  monthly  and 
yearly  bulletins,  showing  by  fishing  grounds  the  quantity  and  value 
of  fish  landed  at  each  of  the  two  ports  named. 

During  the  calendar  year  1911  American  fishing  vessels  landed  at 
Boston  3,971  fares  or  trips,  comprising  93,760,109  pounds  of  fish, 
valued  at  $2,575,282,  and  at  Gloucester  2,829  fares,  aggregating 
91,393,258  pounds,  valued  at  $2,449,215,  a  total  of  6,800  fares, 
185,153,367  pounds,  and  $5,024,497.  As  compared  with  1910  there 
were  241  more  trips  landed,  and  an  increase  of  3,419,095  pounds  of 
fish,  worth  $191,156.  The  cod  is  the  most  valuable  product  of  these 
fisheries,  but  the  haddock,  ranking  second  in  value,  is  taken  in  some- 
what larger  quantities.  Next  in  rank  among  the  ground  fishes  are 
hake,  halibut,  pollock,  and  cusk.  Of  the  surface-swimming  fishes, 
the  mackerel  and  herring  are  most  important.  There  was  a  decrease 
in  the  yield  of  cod,  hake,  pollock,  herring,  and  several  other  species. 
Dealers  at  Gloucester  imported  from  Newfoundland  and  Nova  Scotia 
during  the  year  4,239,207  pounds  of  salted  cod,  which  more  than 
offset  the  falling  off  in  the  quantity  of  cod  caught  and  landed  by  the 
American  fishing  fleet  at  that  port.  Detailed  statistics  of  these 
fisheries  are  given  by  months  and  fiishing  grounds  in  the  following 
tables: 
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Classifying  the  grounds  shown  in  the  forgoing  tables^  it  appears  that 
of  the  fishery  products  landed  at  Boston  and  Gloucester,  Mass.,  by 
American  fishing  vessels  during  the  year,  59.37  per  cent  of  the  quantity 
and  55.79  per  cent  of  the  value  were  from  fishing  grounds  lying  directly 
oflf  the  United  States;  16.65  per  cent  of  the  quantity  and  16.97  per 
cent  of  the  value  from  grounds  off  the  coast  of  Newfoundland;  23.91 
per  cent  of  the  quantity  And  26.74  per  cent  of  the  value  from  grounds 
Qflf  the  Canadian  provinces;  and  less  than  1  per  cent  of  the  quantity 
and  value  from  the  coasts  of  Greenland  and  Labrador.  Newfound- 
land herring  constituted  11.92  per  cent  of  the  quantity  and  9.21  per 
cent  of  the  value  of  the  products  of  the  vessel  fisheries  of  these  ports. 
The  catch  of  each  important  species  from  each  of  these  fishing  regions 
is  given  in  detail  in  the  following  table.  It  should  be  understood  that 
with  the  exception  of  herring  taken  on  parts  of  the  Newfoundland 
CQast  where  United  States  fishermen  have  rights  under  treaty,  the 
fish  caught  ofif  the  coasts  of  the  Canadian  provinces  and  Newfound- 
land were  not  obtained  in  territorial  waters,  but  on  the  high  seas 
^nd  on  grounds  which  are  the  common  property  of  all  nations. 

Quantity  and  Value  op  Fish  Landed  by  American  Fishing  Vessels  at 
Boston  and  Gloucester,  Mass.,  in  1911,  from  Grounds  off  the  Coasts  op 
THE  United  States,  Newfoundland,  and  Canadian  Provinces. 


$pedes. 

United  States. 

Newfoundland.! 

Canadian  Provinces. 

ToUl. 

Pounds. 

Value. 

Pound<<. 

Value. 

1 
Pounds.       V^alue. 

Pounds. 

33.977,143 
19,729.034 

6,433.502 
248,018 

55,711.402 
463,774 

IS,  097, 168 
355,418 

14,747.018 
878,946 

3,090,778 
410,967 

3.098.834 
1,439.100 

6,399.450 

Value. 

Cod: 

Fresh .... 

Salted.... 
Cusk: 

Fresh.... 

Salted . . . 
paddock: 

Fresh 

Salted... 
Kake: 

FrcBh .... 

Salted. . . 
PoUock: 

Fre«h 

Salted.... 
HaUbat: 

Fresh.... 

Salted.... 
Mackerel: 

Fresh 

19,536,969 
3,556,681 

2,979,923 
121,647 

49,706.704 
160,963 

11,990.616 
63,078 

13,929,235 
603,573 

668.531 
2,844 

2,022.274 
277,900 

1.075,700 
1,200 

1,430,396 

1,806,665 
11,200 

9627,259 
170,538 

59, 169 
3,057 

1,129,922 
3,041 

221,971 
915 

228,178 
11,047 

60,743 
232 

132,903 
26,954 

11,644 
26 

101,368 

14,184 
168 

156.940 
7,7;i5,246 

3.345 
4,533 

5,485 
105,610 

26,317 
47,050 

940 
60,986 

426.844 
306,187 

S3. 336 
346.366 

64 
115 

63 
1,912 

296 
764 

11 
1,230 

33,276 
26,781 

14,283.214 
8.457,107 

3.450.234 
121,838 

5,999,213 
197,201 

6,080.235 
255,290 

816,843 
205,387 

2,005,403 
101,936 

1,076,560 
1.161.200 

S363.8S3 
369.586 

62.421 
3.049 

127.887 
3,597 

82,178 
4,488 

12.772 
3,612 

170.559 
8,158 

39,343 
84,687 

1994,488 
886.490 

121.654 
6,221 

1,257.872 
8.550 

304.445 
6.167 

240.961 
15,889 

264.578 
35, 171 

172.246 

Salted 

111,641 

Herring: 
Fresh 

5,323,750 
16.751,120 

158.463 
304.785 

170. 107 

Salted 

16.752,320 

304,811 

(wordfLsh: 
Fresh.. 

72,234 

7,486 

1.502,630 

1.806,665 
11.200 

108,854 

lather  flsh: 
Fresh. 

14.184 

Salted 

168 

Total.. 

109,926,119 

2,803,319 

30,943.353 

877,462 

44,283,895 

1,343,716 

185,153,367 

5,024.497 

>  Includes  3,120  pounds  of  salted  ood,  valued  at  $145;  180,016  pounds  of  salted  halibut ,  valued  at  $15,904: 
and  2,000  pounds  of  salted  herring,  valued  at  $40,  from  Greenland;  and  9,175  pounds  of  salted  cod,  valued 
|417;  and  90^11  pounds  of  salted  halibut,  valued  at  $7,957,  from  the  Labrador  coast. 


BBPOBT  OF  THE  COMMISSIONEB  OF  FISHERIES.  35 

The  vessel  fishery  which  attracts  most  attention  because  of  the 
remarkable  decline  that  it  has  undergone  is  the  mackerel.  The  season 
of  1910  was  the  poorest  in  the  history  of  the  American  fishery.  The 
yield  in  1911  was  much  better,  amounting  to  43,541  barrels  of  fresh 
fish  and  6,633  barrels  of  salted  fish  for  all  New  England,  as  against 
19,950  barrels  fresh  and  3,395  barrels  salted  in  the  previous  year. 
The  quantity  landed  at  Boston  and  Gloucester  was  3,098,834  pounds 
fresh  and  1,439,100  pounds  salted,  valued  at  $283,887.  In  1912,  how- 
ever, the  fishery  experienced  another  decline,  and  the  total  catch  to 
July  1  was  the  smallest  on  record  to  that  date. 

For  several  years  the  usual  run  of  mackerel  has  consisted  of  large 
fish,  but  in  1912  tinkers  were  taken  in  very  considerable  quantities. 
The  fleet  of  vessels  that  went  south  in  spring  numbered  25  seiners,  in 
addition  to  many  small  vessels  fitted  with  gill  nets.  The  early  season 
was  very  unsuccessful  for  seiners,  and  few  of  them  paid  expenses;  but 
the  netters  had  a  fairly  good  season  owing  to  the  high  prices  received. 
The  Cape  Shore  fleet,  consisting  of  about  40  seiners,  experienced  bad 
weather,  foimd  fish  scarce,  and  had  an  unsuccessful  season. 

The  winter  herring  fishery  on  the  coast  of  Newfoundland  is  inter- 
esting and  important  because  of  its  international  relations  and  its 
economic  value.  In  the  season  of  1911-12,  55  American  vessels  were 
engaged  in  the  fishery  and  nearly  all  obtained  full  cargoes,  second  trips 
being  made  by  19  vessels  and  a  third  trip  by  1  vessel.  On  January  17, 
1912,  unusually  severe  weather  came  on  and  27  vessels  were  caught 
in  the  ice,  17  at  Bay  of  Islands  and  10  at  Bonne  Bay.  The  revenue 
cutters  Androscoggin  and  Gresham  were  immediately  sent  to  their 
rescue,  but  before  the  arrival  of  the  cutters  the  wind  changed,  the  ice 
broke  up,  and  the  fishing  vessels  were  able  to  reach  the  open  waters 
of  the  Gulf  of  St.  Lawrence,  where  the  cutters  met  them.  One 
schooner  which  returned  to  Bonne  Bay  was  frozen  in  again  and  com- 
pelled to  remain  until  May. 

No  Canadian  vessels  were  on  the  ground,  but  frequent  shipments 
of  pickeled  and  fresh  frozen  herring  were  made  from  Bonne  Bay  and 
Bay  of  Islands  to  Halifax  by  an  agent  who  was  stationed  at  Birchy 
Cove.  Two  Newfoundland  vessels  were  engaged  in  the  fishery  and 
landed  their  fares  at  Halifax,  Nova  Scotia. 

Besides  the  usual  number  of  schooners  fitted  with  pans  for  arti- 
ficially freezing  herring,  one  vessel  was  equipped  with  a  cold-storage 
plant,  by  which  means  several  cargoes  of  herring  were  frozen  and  then 
shipped  to  Gloucester  in  other  vessels  belonging  to  the  same  firm. 
A  large  steamer  was  provided  with  a  cold-storage  plant  of  about 
1,000,000  pounds'  capacity;  but,  owing  to  the  lateness  of  the  season 
when  the  machinery  was  installed,  no  business  was  done.  Should 
large  vessels  of  this  class  engage  in  the  fishery,  it  would  have  a  tendency 
to  change  the  frozen-herring  industry,  as  the  native  fishermen,  instead 


86  BEPOBT  OF  THE  COMMISSIONER  OF   FISHERIES. 

of  taking  an  active  part  in  freezing  herring,  as  haa  always  been  the 
custom,  would  merely  supply  the  vessels  with  fish  from  the  nets. 
.  At  times  the  weather  conditions  were  very  unfavorable  for  fishing. 
In  January  one  schooner  while  on  a  passage  from  Bonne  Bay  to  Bay 
of  Islands  encountered  a  heavy  gale  which  drove  her  among  the  ice 
and  rocks  about  8  miles  north  of  Daniels  Harbor,  where  she  became 
a  total  loss.  Her  crew  was  saved,  but  suffered  greatly  from  exposure, 
the  weather  being  extremely  cold.  The  captain  and  one  man  were 
badly  frostbitten,  but  finally  recovered.  Several  of  the  crew  traveled 
a  distance  of  120  miles  on  snowshoes  to  a  point  on  the  railroad^  where 
assistance  was  rendered  by  the  American  consul. 

Three  of  the  vessels  that  were  forced  out  of  Bay  of  Islands  on 
account  of  the  ice  proceeded  to  Port  aux  Basques,  on  the  south  shore, 
their  agents  remaining  at  Birchy  Cove  for  the  purpose  of  superin- 
tending the  taking  of  herring  through  the  ice  in  the  Humber.  The 
catch,  as  in  the  previous  year,  was  shipped  by  rail  to  Port  aux  Basques 
and  there  loaded  into  the  vessels. 

The  season's  yield  amounted  to  68,666  barrels  of  salted  and  23,117 
barrels  of  frozen  herring,  having  a  value  of  $457,816. 

The  Atlantic  halibut  fishery  is  small  compared  with  that  of  the 
Pacific  coast,  and  is  much  less  extensive  than  formerly.  The  quan- 
tity of  fresh  and  salt  halibut  landed  at  Boston  and  Gloucester  in 
recent  years  has  varied  but  little,  however,  seldom  exceeding  three  or 
three  and  a  half  million  pounds.  Each  year  the  same  general  area 
of  fishing  ground  is  covered,  extending  from  Georges  Bank  to  Green- 
land, Davis  Strait,  and  sometimes  Iceland.  Georges  Bank,  Western 
Bank,  Quereau,  La  Have,  and  Cape  Shore  grounds  furnish  the  greatest 
amount  of  fresh  halibut,  while  the  trips  of  fletched  fish  come  from 
Davis  Strait,  Greenland,  Iceland,  and  Baffin  Bay. 

Bacalieu  Bank,  sometimes  called  ''The  Funks,"  which  extends 
several  hundred  miles  along  the  eastern  coast  of  Newfoundland,  and 
was  at  one  time  an  important  halibut  ground,  was  visited  by  a  large 
fleet  for  a  number  of  years,  and  is  said  to  have  been  overfished.  In 
the  last  few  years  the  catches  on  that  bank  have  been  comparatively 
small.  On  the  other  hand,  other  abandoned  grounds  have  been  re- 
sorted to  again  and  have  afforded  profitable  fishing.  Thus,  good 
trips  of  halibut  have  recently  been  taken  on  Emerald  Bank,  which 
had  not  been  visited  for  many  years,  and  a  portion  of  La  Have  Bank 
has  also  attracted  a  larger  number  of  vessels  than  usual. 

An  interesting  feature  of  the  fisheries  in  191 1  was  the  appearance  on 
the  New  England  coast  of  larger  numbers  of  swordfish  than  were  ever 
seen  there  before,  resulting  in  a  correspondingly  large  catch.  Some 
vessels  took  from  150  to  200  fish  in  trips  lasting  10  days,  and  more 
than  1 ,000  fish  were  landed  in  Boston  in  one  day.  The  fishing  grounds 
cover  a  wide  area,  extending  coastwise  from  Block  Island  to  the 
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Strait  of  Canso  and  including  Nantucket  Shoals,  South  Channel,  and 
Georges  Bank.  The  increased  demand  for  swordfish  and  the  good 
prices  received  by  the  fishermen  have  caused  a  large  fleet  of  vessels 
to  engage  in  this  fishery  in  recent  years. 

• 

PACIFIC   COAST  FISHERIES. 

The  taking  of  halibut  has  become  the  most  extensive  branch  of 
the  vessel  fisheries  of  the  Pacific  coast,  and,  next  to  the  salmon 
industry,  is  the  most  valuable  fishery  of  the  Pacific  States  and  Alaska. 
The  size  of  the  halibut  fleet  out  of  Seattle  is  steadily  increasing;  new 
and  lai^er  steamers  in  addition  to  sailing  and  power  schooners  are 
being  added  each  year;  and  in  the  spring  of  1912  two  modem-type 
vessels  belonging  in  Gloucester,  Mass.,  joined  the  halibut  fleet  of  the 
Pacific  as  possible  precursors  of  a  considerable  transference  from  the 
east  to  the  west  coast. 

The  halibut  catch  in  1911  was  over  35,000,000  pounds  landed  at 
Puget  Sound  ports,  a  much  larger  quantity  than  was  ever  taken  in 
the  New  England  fishery.  Owing  to  the  growing  demand  for  halibut, 
a  much  larger  area  than  formerly  is  now  fished  over  and  greater 
efforts  are  put  forth  to  supply  the  markets.  In  ^911  the  banks  of 
southeast  Alaska  were  assiduously  fished  by  steamers,  while  a  con- 
siderable number  of  schooners  that  had  heretofore  resorted  to  that 
region  confined  their  operations  chiefly  to  Flattery  Bank,  where 
large  catdbes  were  made.  It  is  generally  reported  that  the  banks 
of  southeast  Alaska  have  been  overfished,  and  the  results  of  over- 
fishing have  become  evident  within  a  few  years;  some  of  the  most 
productive  grounds  show  signs  of  depletion,  and  the  search  for  newer 
grounds  is  in  progress. 

The  Pacific  cod  fishery  supplies  to  the  markets  a  considerable 
quantity  of  salt  fish  from  groimds  in  Bering  Sea  and  along  the  central 
Alaska  coast  from  the  Shumagin  Islands  to  Unimak  Pass.  The 
business  is  in  the  hands  of  9  firms  having  20  vessels,  13  of  which  sail 
from  San  Francisco  and  7  from  Puget  Sound  ports.  The  yield  in 
1911  was  about  10,770,000  pounds,  valued  at  $325,000,  an  increase  of 
nearly  50  per  cent  over  1910. 

This  fishery  is  capable  of  large  expansion.  Cod  are  plentiful  on 
offshore  grounds  of  Alaska  from  Portlock  Bank  westward,  but  up  to 
the  present  time  fishermen  have  not  found  it  necessary  to  resort  to 
the  more  remote  grounds.  Eventually,  with  the  increasing  demand 
for  fresh  fish,  it  is  probable  that  special  vessels  will  be  built  and  a 
fresh-cod  fishery  estabUshed  with  headquarters  at  Seattle. 

Within  a  few  years  seining  for  salmon  in  and  off  the  Strait  of 
Juan  de  Fuca  and  on  Flattery  Bank  has  developed  into  a  fishery  of 
considerable  importance,   the  fleet  now  consisting  of   150  boats. 
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employing  nearly  900  men.  The  possibility  of  employing  pmise 
seining  for  the  capture  of  salmon  was  first  brought  to  the  attention 
of  fishermen  and  dealers  in  salmon  by  the  Neah  Bay  Indians,  who 
for  many  years  had  made  large  catches  of  salmon  on  these  grounds 
by  trolling.  As  late  as  1895  it  was  not  uncommon  to  see  fi'^om  40  to 
50  canoes  on  the  ground  at  one  time.  A  portion  of  the  catch  was 
consumed  locally;  occasional  shipments  were  made  to  Seattle  and 
Port  Townsend.  It  is  understood  that  among  the  first  to  employ 
purse  seines  in  the  capture  of  salmon  on  the  banks  off  Cape  Flattery 
were  the  Greek  and  ItaUan  fishermen  who  had  previously  operated 
on  grounds  around  the  San  Juan  Islands,  Point  Roberts,  and  in 
many  locaUties  where  traps  were  located,  the  traps  being  a  sort  of 
guide  to  the  best  fishing  grounds.  Purse  seining  for  salmon  now 
seems  to  be  as  well  established  as  most  other  forms  of  capture 
employed  on  Puget  Sound. 

Formerly  when  salmon  were  reported  schooling  on  the  banks  off 
Cape  Flattery,  cannery  men  and  fishermen  became  actively  engaged 
in  making  preparations  for  the  run  which  might  be  expected  to 
arrive  on  the  fishing  grounds  near  the  canneries  in  the  course  of  a 
week  or  10  days.  In  late  years,  however,  it  has  been  the  custom  for 
the  seining  fleet  to  intercept  the  school  on  the  banks  before  it  reached 
the  headwaters  of  Puget  Sound.  The  early  run  of  salmon  usuallj^ 
appears  on  the  banks  in  the  latter  part  of  May;  the  various  runs  of 
the  different  species  continue  throughout  the  summer  and  fall 
months,  thus  affording  fishermen  a  greater  opportunity  for  carrying 
on  this  method  of  fishing  than  ever  before. 

To  what  extent,  if  any,  purse  seines  operated  on  the  banks  interfere 
with  the  catch  by  traps  and  giU  nets  on  Puget  Sound  is  not  known, 
but  complaints  have  been  made  that  this  practice  is  injurious  in  that 
it  destroys  a  large  number  of  immature  fish  which,  if  permitted  to 
grow,  would  reach  a  marketable  size  in  a  year  or  two. 

It  is  understood  that  a  Seattle  firm  is  to  erect  a  salmon  cannery  at 
Neah  Bay,  which  is  the  point  nearest  to  the  seining  grounds  on  the 
American  side  of  the  Strait  of  Juan  de  Fuca.  British  Columbia 
packers  are  also  contemplating  building  canneries  on  the  south  coast 
of  Vancouver  Island,  as  they  are  anxious  to  obtain  a  share  of  salmon 
that  pass  over  the  banks  on  their  way  to  Puget  Sound  waters. 

Besides  the  seining  fleet,  which  makes  its  headquarters  at  Neah 
Bay,  there  is  at  times  a  large  number  of  halibut  trawlers  on  these 
grounds.  This  fleet  is  a  considerable  distance  from  points  where 
necessary  supplies  are  to  be  had,  and  it  is  reported  that  several  oil- 
supply  stations,  tliree  floating-machine  shops,  one  floating  restaurant, 
and  three  floating  bakeries  have  been  established  at  Neah  Bay.  The 
establishment  of  a  floating  cannery  is  also  being  discussed. 
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Although  the  introduced  shad  has  for  many  years  been  sulEciently 
abundant  at  various  places  on  the  western  seaboard  to  supply  a 
large  demand,  comparatively  little  use  has  been  made  of  it  until 
recently.  Now,  however,  there  is  a  large  and  increasing  sale  for 
fresh  shad,  and  considerable  quantities  of  the  fish  and  the  roe  are 
being  canned  after  the  method  followed  with  salmon. 

PROPAGATION  AND  DISTRIBUTION  OF  FOOD  FISHES. 

GENERAL  REVIEW   OF  THE   OPERATIONS. 

During  the  fiscal  year  1912  the  fish-cultural  work  of  the  Bureau  of 
Fisheries  was  conducted  along  the  established  lines,  on  the  usual 
extensive  scale,  and  with  satisfactory  results  despite  many  diffi- 
culties and  drawbacks.  The  success  of  artificial  propagation  depends 
largely  on  the  physical  and  meteorological  conditions  prevailing  in 
the  short  spawning  seasons  of  the  various  species  of  fishes.  High 
winds,  freshets,  droughts,  abnormal  heat  or  cold  may  render  abortive 
the  most  elaborate  preparations,  and  cause  variations  from  year  to 
year  in  the  output  of  the  stations  so  aflFected.  Thus,  owing  to 
extremely  low-water  stages  during  the  summer  of  1911  thousands 
of  salmon  were  unable  to  ascend  the  streams  covered  by  the  Bureau's 
operations  in  California,  violent  storms  on  the  Great  Lakes  in  fall 
curtailed  the  collection  of  whitefish  eggSj  while  abnormally  cold 
weather  and  floating  ice  in  the  spring  of  1912  made  it  impossible  for 
the  fishermen  to  operate  their  nets,  resulting  in  a  heavy  decrease  in 
the  take  of  pike-perch  eggs.  The  losses  in  these  particular  fields, 
however,  were  more  than  offset  by  increased  collections  elsewhere, 
so  that  the  total  output  exceeded  that  of  any  previous  year. 

The  fish-cultural  work  in  1912  ♦as  conducted  in  31  States  and  the 
Territory  of  Alaska,  at  32  main  stations  and  92  auxiUaries,  including 
the  two  n^w  salmon  hatcheries  on  the  Quilcene  and  Duckabush  Rivers, 
in  the  Puget  Sound  region  of  Washington,  which  were  completed  and 
put  into  operation  during  the  year.  ' 

Upward  of  40  species  of  valuable  food  and  game  fishes,  and  the 
lobster,  were  propagated.  The  total  output  was  over  3,687,900,000, 
consisting  of  3,426,000,000  fry;  32,214,000  fingerlings,  yearlings,  and 
adults;  and  229,600,000  eggs. 
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Following  is  a  summarized  statement  of  the  distributions  from  the 
hatcheries: 

SuuuART  OP  Distribution  of  Fish  and  Eoob.  Fiscal  Ykae  1912. 
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Special  efforts  were  directed,  aa  heretofore,  to  the  cultivation  of 
the  salmons  of  the  Pacific  coast,  the  commercial  fishes  of  the  Qreat 
Lakes  region,  and  the  anadromous  and  marine  species  of  the  Atlantic 
seaboard,  though  the  fishes  of  the  interior,  comprising  various  species 
of  trouts,  basses,  crappies,  and  sunfishes,  also  received  much  attention. 

Among  the  species  propagated  in  larger  numbers  than  in  191 1  were 
flatfish,  cod,  pollock,  haddock,  shad,  chinook  salmon,  silver  salmon, 
humpback  salmon,  steelhead  trout,  rainbow  trout,  Sunapee  trout, 
bIack-Bpotte<l  trout,  yellow  perch,  striped  bass,  white  perch,  smelt,, 
and  lobster.  Species  which,  owing  to  unfavorable  conditions  for 
taking  eggs,  were  produced  in  smaller  numbers  than  in  1911,  were 
whitefish,  blueback  salmon,  Atlantic  salmon,  landlocked  salmon, 
brook  trout,  small-mouth  block  bass,  and  pike  perch. 

Notwithstanding  the  scope  and  magnitude  of  the  operations  as  st 
present  conducted,  there  is  a  practically  exhaustless  field  in  unoccu- 
pied territory  were  fish  culture  can  be  profitably  inaugurated  on  as 
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wide  a  scale  as  available  funds  will  permit.  In  spite  of  the  healthy 
growth  and  expansion  of  the  Bureau's  activities,  facilities  are  heavily 
taxed  in  attempts  to  supply  the  constantly  increasing  demands  from 
all  sections  of  the  country  for  food  and  game  fishes  for  public  and 
private  waters.  Large  as  are  the  annual  distributions,  the  output  of 
none  of  the  species  exceeds  the  actual  need,  and  in  most  instances 
falls  short  of  requirements.  Particularly  is  this  true  of  such  fishes 
as  the  black  basses,  crappies,  sunfishes,  and  catfishes,  the  demand 
for  which,  in  the  stocking  of  private  and  semiprivate  waters  adapted 
to  pond  culture,  makes  imperative  the  expansion  of  this  branch  of 
the  work  to  its  utmost  possibilities.  The  applications  received  dur- 
iiig  the  year  numbered  9,446,  and  a  very  large  percentage  of  them 
were  for  fish  for  stocking  artificial  or  private  ponds. 

COOPERATION   WITH   STATE   AND   FOREIGN   FIS^ERY  AUTHORiriES. 

In  continuation  of  its  cooperative  relations  with  the  States  in  fish- 
cultural  work,  the  Bureau  has  made  large  allotments  of  eggs  and 
limited  numbers  of  fry,  fingerlings,  and  yearlings  to  State  hatcheries. 
As  shown  in  the  following  table,  such  allotments  aggregated  over 
209,000,000  and  went  to  24  States: 

Allotments  of  Fish  Eggs  to  State  Fish  Commissions,  Fiscal  Year  1912 J 


states  and  species. 

Nimiber. 

States  and  species. 

Number. 

California: 

Chln'toir  palmon 

20,525.660 
50,000 

26,000 
25,000 
50,000 

26,000 

2,000,000 

15,000,000 

5,000,000 
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100,000 
76,000 

3,000,000 

25,000 

20,400,000 
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14,360 

25,000 

New  York: 

Black-snotted  trout 

40,000 

OrayliiiK 

Lake  trout 

50,000 

Colorado: 

Brook  trout 

North  Dakota: 

Steelhead  trout 

200,000 

Qrayiing , .^  , 

Ohio: 

Pike  perch 

Rainbow  trout '. 

101.500.000 

Connecticut: 

Brook  trout 

Oregon: 

Black'apotted  trout 

6o2,000 

Pilce  perch 

Blueback  salmon 

2, 001).  000 

White  penh 

Brook  trout 

60,000 

Yellow  perch 

Chinooif  f^almon 

8,000,000 

Idaho: 

Rainbow  trout 

100,000 

Rainbow  trout 

Pennsylvania: 

I/fuce  trout 

100,000 

Brook  trout 

Utah: 

Lake  trout 

I^andlocked  salnion 

50,000 

Michigan: 

Lake  trout 

Vermont: 

Chhiooir  mlmon 

100,000 

Landlocked  salmon 

Lake  trout 

100,000 

Smdt 

Landlocked  salmon 

15.000 

Minneaota: 

Steelhead  trout 

58,000 

Washington: 

Brook  trout 

Lake  trout . , 

50.000 

liandlocked  salmon 

Rainbow  tront 

100,000 

Steelbead  trout 

Wisconsin: 

Bteelh^wd  trout 

Mtaaoori: 

100,000 

Brook  trout 

wiiit^rtffh 

6,000,000 

Wyoming: 

Black-sDotted  trout 

Pike  Derch 

2,000.000 

Yellow  perch 

Brook  trout 

150,000 

Montana: 

Lake  trout 

50,000 

Black^Dotted  tront^ 

Rainbow  trout 

138,500 

Nevada: 

Steelhead  trout 

100,000 

BlAfik^motted  tront 

Total 

Brook  titmt 

206,734,650 

Rainbow  trout 

• 

New  Hampshire: 

Chinook  salmon 

I  There  were  also  allotted  to  Connecticut  600.000  shad  fry;  to  Massachusetts^- 10.000  chlnook  salmon 
flOfBrtlngs.  to  Netaraska,  3,000  brook  trout  fingerlings  and  3,000  rainbow  trout  flngenlngs;  to  New  Jefsey, 
9jnOJO0O  pike  perah  fry;  and  to  Vennont,  900  brook  trout  flngerilngB. 


42 


REPORT  OF   THE  COMMISSIONER  OF   FISHERIES. 


The  American  rainbow  trout  was  established  in  Europe  many 
years  ago,  and  for  a  long  time  was  one  of  the  most  successful  fishes 
for  pond  culture.  Owing  to  continuous  inbreeding,  however,  the 
species  eventually  deteriorated  to  such  an  extent  that  its  cultivation 
was  no  longer  profitable.  The  fishery  authorities  of  various  European 
countries  thereupon  determined  to  introduce  new  stock,  and,  through 
the  usual  diplomatic  channels,  made  requests  on  the  Bureau  for  small 
lots  of  eggs.  These  shipments,  together  with  two  kincis  of  trout  eggs 
for  governmental  hatcheries  in  Japan  and  a  lot  of  black  bass  finger- 
lings  for  Sweden,  are  shown  in  the  following  table: 

Shipments  of  Fish  Egos  to  Foreign  Countries,  Fiscal  Year  1912. 


Countries  and  species. 

Number. 

Countries  and  species. 

Number. 

Austria: 

Rainbow  trout 

100,000 
25,000 
20,000 
20.000 

Japan—Cont  inued. 

Rainbow  trout 

90,000 

France: 

Rajr^how  trout 

Portugal: 

Rainbow  trout 

50,000 

Germany: 

Rainbow  trout 

Sweden: 

Plack  haw? 
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Japan: 

Brook  trout 

1 

« 

Flngerlings. 


WEST   COAST   HATCHERY   WORK. 

Owing  to  low  water  in  streams  tributary  to  the  Sacramento  River, 
and  the  consequent  scarcity  of  fish  in  those  streams,  the  collections  of 
salmon  eggs  for  the  California  stations  were  about  one-fourth  less  than 
those  of  a  year  ago.  Salmon  were  in  the  main  river  in  somewhat 
larger  numbers  than  last  season,  but  this  slight  increase  is  not  con- 
sidered to  have  any  special  significance,  as  the  run  of  salmon  in  the 
Sacramento  has  shown  a  gradual  decline  for  some  years.  This  general 
decline  is  attributed  to  several  causes,  chief  of  which  are  the  large 
losses  of  young  fish  by  periodic  overflows  of  the  river  and  by  their 
ascent  of  the  various  irrigation  ditches  in  operation.  Contributing 
causes  are  excessive  fishing  and  the  destruction  of  the  fry  by  the  rap- 
idly increasing  numbers  of  trout  in  the  river.  The  obstacle  of  low 
water  was  also  encountered  in  connection  with  the  rainbow  trout  work 
at  Hombrook,  Cal.,  reducing  the  egg  coUections  at  that  point  below 
those  of  the  preceding  year,  and  at  Derby  Dam,  on  the  Truckee  River 
in  Nevada,  where  the  propagation  of  the  black-spotted  trout  was  again 
undertaken  by  tlie  superintendent  of  the  California  stations.  Trout 
appeared  in  this  river  in  large  numbers  in  the  spawning  season,  but 
the  majority  remained  in  the  deep  pools  in  its  lower  reaches,  where 
they  were  inacce^^sible.  Seining  was  resorted  to  but  abandoned, 
owing  to  the  rough  character  of  the  river  bottom,  which  caused  the 
nets  to  rise  and  permitted  the  fish  to  escape.  The  few  eggs  secured 
were  turned  over  to  the  State  oj£cials  and  the  station  was  closed. 
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In  the  Skagit  River  and  tributaries,  in  Washington,  there  was  no 
apparent  decrease  in  the  run  of  the  various  salmons  and  the  steel- 
head  trout,  but  low  water  was  effective  in  excluding  many  of  the 
fish  from  the  spawning  beds,  and  the  total  «gg  collections  for  the 
Baker  Lake  station  fell  behind  those  of  1911.  This  loss  was  com- 
pensated for  by  the  increased  output  of  blueback  salmon — the  most 
important  of  the  salmons  propagated  in  this  region.  The  produc- 
tion of  chinook,  silver,  and  humpback  salmon  and  steelhead  trout 
at  the  Birdsview  station  was  greater  than  last  year.  At  the  Quilcene 
and  Duckabush  stations,  completed  early  in  the  fiscal  year,  limited 
numbers  of  steelhead  trout,  silver,  humpback,  and  dog  salmon  were 
produced.  It  is  intended  to  extend  greatly  the  scope  of  operations 
of  these  stations  by  the  establishment  of  egg-collecting  fields  on 
streams  tributary  to  Puget  Sound  in  contiguous  territory. 

Operations  in  Oregon  and  on  the  Columbia  River  were  conducted 
under  more  favorable  conditions  and  resulted  in  increased  distribu- 
tions of  chinook  salmon  and  steelhead  trout.  The  egg  collections  of 
the  former  species  at  the  Little  White  Salmon  station  exceeded  those 
of  many  years. 

In  response  to  local  beUef  that  the  salmon  fisheries  can  be  more 
effectively  maintained  by  the  liberation  of  fingerlings  than  by  the 
distribution  of  fry,  approximately  1,500,000  young  salmon  were 
held  in  troughs  at  Clackamas  and  auxiliary  stations  for  three  months 
and  fed  on  canned  salmon  and  smelt,  funds  for  the  purchase  of 
wliSch  were  donated  by  the  Columbia  River  salmon  packers.  At 
the  Big  White  salmon  station  the  experiment  of  purchasing  brood 
cliinook  salmon  from  trap-net  fishermen  and  holding  them  in  pens 
to  ripen  resulted  in  largely  increased  egg  collections  at  reduced 
expense,  and  it  is  beUeved  this  plan  may  be  advantageously  and 
econonucally  adopted  at  other  points  on  the  Columbia  River. 

At  Yes  Bay,  Alaska,  the  hatchery  was  filled  with  blueback  salmon 
eggs  of  superior  quality;  and  sufficient  fish  to  have  produced  at  least 
20,000,000  additional  eggs  were  left  in  the  river,  owing  to  lack  of 
hatching  facilities.  The  capacity  of  this  hatchery  will  be  enlarged 
another  year  from  72,000,000  to  approximately  87,000,000  eggs  by 
increasing  the  number  of  eggs  to  a  basket  and  by  the  construction 
of  160  new  hatching  troughs,  which  will  permit  of  the  rearing  of  from 
35,000,000  to  40,000,000  fry  to  the  feeding  stage.  In  view  of  the 
apparent  increase  in  the  salmon  runs  in  southeast  Alaska,  the  possi- 
bility of  securing  eggs  in  larger  numbers,  and  the  desirability  of 
rearing  a  larger  percentage  of  the  fry  to  the  fingerling  stage,  another 
hatchery  of  greater  capacity  than  the  present  one  might  advan- 
tageously be  provided. 

The  collections  of  blueback  salmon  eggs  at  the  Afognak  station  w^ere 
about  equal  to  those  of  the  previous  year.    The  output,'  though 
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somewhat  smaller  in  number,  represents  in  reality  a  greater  degree 
of  succ^s,  inasmuch  as  10,500,000  young  fish  were  reared  to  the 
fingerhng  stage  before  Uberating,  whereas  no  work  of  this  character 
was  accomplished  in  1911.  It  is  believed  the  usefulness  of  the  Afog- 
nak  station  may  be  greatly  extended  by  estabhshing  egg-collecting 
fields  on  other  streams  on  Afognak  and  adjacent  islands,  and  it  is 
proposed  to  establish  two  such  auxiliaries  on  Kodiak  Island,  at  Eagle 
Harbor  and  Uganak  Lake,  within  the  next  year. 

The  usual  shad  operations  conducted  by  the  superintendent  of  the 
Clackamas  station  resulted  in  the  liberation  of  2,500,000  fry  near 
the  falls  in  the  Willamette  River.  Shad  are  said  to  be  increasing  in 
the  Columbia  River  to  such  an  extent  tliat  the  packers  are  planning 
increased  facihties  for  placing  them  on  the  market. 

CONOmONS  ON  THE  GREAT  LAKES. 

The  prospects  for  the  whitefish  work  on  Lake  Erie  early  in  the 
season  were  exceedingly  bright.  In  the  latter  part  of  October,  when 
the  weather  was  still  too  warm  to  permit  of  penning  them,  a  suffi- 
cient number  of  partially  ripe  fish  were  in  evidence  to  have  filled  the 
Put-in  Bay,  Ohio,  station  with  eggs,  but  a  little  later,  when  the  tem- 
perature had  fallen  to  a  suitable  point,  heavy  offshore  winds  set  in, 
and  with  short  intermissions  prevailed  to  the  end  of  the  spawning 
season,  driving  the  fish  from  the  reefs  into  the  deeper  inaccessible 
waters  and  keeping  them  there  until  the  fishermen's  nets  had  been 
removed  for  the  winter.  The  result  was  the  collection  of  only 
82,280,000  ^gs,  the  smallest  number  since  1893.  On  the  other  hand, 
the  catch  of  whitefish  by  commercial  fishermen  in  the  western  end 
of  Lake  Erie  was  the  largest  in  years,  the  bulk  of  the  catch,  however, 
occurring  before  the  beginning  and  after  the  close  of  the  spawning 
season,  when  the  heavy  winds  had  subsided. 

In  conjunction  with  the  whitefish  work,  18,000,000  eggs  of  thecisco 
were  obtained  on  the  spawning  grounds  in  the  vicinity  of  Cleveland. 
This  is  an  especially  fruitful  field  for  eggs  of  the  cisco,  and  were  it  not 
for  the  extremely  short  spawning  season,  wliich  seldom  exceeds  10 
days  in  Lake  Erie,  it  is  believed  the  collections  of  eggs  of  this  species 
would  have  exceeded  50,000,000. 

The  cold,  backward  spring  and  the  presence  of  lai^e  fields  of 
floating  ice  in  Lake  Erie  made  it  impossible  for  the  fishermen  to 
set  their  nets  in  time  for  the  commencement  of  the  spawning  of 
the  pike  perch,  and  bfefore  the  majority  of  the  nets  could  be  installed 
the  season  was  nearly  over.  This  condition,  coupled  with  the  strong 
winds  prevailing  the  greater  part  of  the  spring,  caused  the  egg  col- 
lections of  pike  perch  for  the  Put-in  Bay  station  to  fall  far  below  the 
average  of  recent  years,  resulting  in  a  corresponding  decrease  in  the 
output. 
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In  response  to  local  sentiment,  efforts  were  made  at  the  Put-in 
Bay  station  to  propagate  the  sauger,  and  in  connection  therewith 
collections  of  yellow  perch  were  undertaken,  but  the  same  causes 
operating  against  the  work  with  the  more  important  fishes  were 
even  more  effective  with  these  species.  Only  a  few  eggs  were  ob- 
tained, and  in  the  case  of  the  sauger  they  were  of  such  inferior  qual- 
ity that  no  fry  were  hatched.  As  the  sauger  is  favorably  regarded 
by  the  fishermen  of  Lake  Erie,  this  work  will  be  attempted  another 
year. 

At  the  Michigan  stations  the  total  egg  collections  were  about 
two-thirds  short  of  an  average  season,  and  80,295,500  eggs,  fry,  and 
fingerling  fish  represented  the  combined  output  of  the  three  species 
handled.  In  addition  to  the  usual  sources  in  the  Detroit  River  for 
obtaining  whitefish  eggs,  operations  were  conducted  for  the  first  time 
at  Big  Charity  Island,  in  Saginaw  Bay,  and  here,  notwithstanding 
the  intense  severity  of  the  weather  encountered,  nearly  half  the 
season's  crop  of  eggs  was  secured.  Under  normal  conditions  it  is 
believed  this  new  field  will  prove  an  exceedingly  prolific  one. 

The  lake-trout  work,  prosecuted  at  points  heretofore  operated  in 
Lakes  Huron  and  Michigan,  was  so  hampered  by  almost  continuous 
storms  that  the  hauling  of  the  fishermen's  nets  could  be  accom- 
plished only  at  intervals  of  from  four  to  six  days,  which  resulted  in 
the  loss  of  a  large  percentage  of  the  spawners  confined  in  the  nets 
and  lessened  the  vitality  of  the  eggs  obtained.  The  low  market 
price  prevailing  during  the  spawning  season  for  lake  trout  (3^  cents 
per  pound)  contributed  to  the  discouraging  results,  many  of  the 
fishermen  finding  it  to  their  advantage  to  discontinue  the  trout 
work  and  devote  their  time  to  the  capture  of  herring.  Nearly  half 
the  45,225,000  eggs  collected  were  obtained  in  the  vicinity  of  Manis- 
tique  and  St.  James,  Mich. 

Arrangements  were  made  for  the  prosecution  of  the  pike-perch 
work  on  the  customary  scale  at  the  points  heretofore  operated  from 
the  Detroit  station,  but  the  season  was  a  practical  failure  owing  to 
the  presence  of  ice  on  the  spawning  grounds  in  the  two  principal 
fields  in  Lake  Huron  and  Saginaw  Bay.  At  the  station  on  the 
Canadian  side  of  the  St.  Clair  River  the  spawning  season  occurs 
about  a  month  later  than  in  the  fields  named,  and  here  the  usual 
quota  of  eggs  was  secured.  The  collections  at  all  points  aggregated 
only  21,600,000  eggs,  which  produced  11,000,000  fry. 

The  lake  trout  season  at  the  Duluth  station  proved  an  average  one. 
Between  September  23  and  December  6,  13,000,000  eggs  of  fair  qual- 
ity were  obtained  from  the  various  fields  in  the  Lake  Superior  region. 
They  were  hatched  in  conjunction  with  2,500,000  lake  trout  eggs  and 
5,000,000  whitefish  eggs  transferred  to  Duluth  from  the  Michigan 
stations,  and  the  fry  were  distributed  in  excellent  condition,  the 
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bulk  of  them  being  returned  to  the  spawning  grounds  in  Lake 
Superior. 

Incidental  to  experimental  sturgeon  work  conducted  from  this 
station,  eggs  were  taken  from  pike  perch  caught  in  the  nets  and, 
in  the  absence  of  the  usual  faciUties,  were  developed  on  fine  wire 
trays  placed  in  a  cove  at  the  mouth  of  the  Rainy  River.  The  losses 
were  greater  than  they  would  have  been  had  the  customary  hatching 
apparatus  been  available,  and  from  the  1,900,000  eggs  secured  only 
240,000  strong  healthy  fry  were  hatched  and  liberated. 

Encouraged  by  the  comparative  abundance  of  whitefish  in  the 
vicinity  of  the  Cape  Vincent  station,  on  I^ake  Ontario,  plans  w^ere 
made  for  extended  egg  collections,  and  had  it  not  been  for  the  unfor- 
tunate weather  conditions  a  considerable  degree  of  success  might 
have  been  attained.  Under  existing  circumstances  1,270,000  ^gs 
of  good  quality  were  collected,  also  335,000  lake  trout  eggs  and 
100,000  cisco  eggs — the  first  ever  incubated  at  the  station.  During 
the  spring  2,800,000  pike  perch  eggs  were  secured  from  the  fisheries 
in  the  vicinity.  The  customary  transfers  of  eggs  of  the  lake  trout, 
whitefish,  and  pike  perch  were  made  to  Cape  Vincent  from  other 
stations  of  the  Bureau,  and  the  resulting  fry  were  liberated  in  the 
lake  in  good  condition. 

NEW   ENGLAND   STATIONS. 

At  Swan  ton,  Vt.,  despite  the  adverse  weather  conditions  encoun- 
tered at  the  height  of  the  pike  perch  spawning  season  and  the  smaller 
numbers  of  brood  fish  available  as  compared  with  other  years,  the 
results  of  the  work  were  encouraging.  The  success  is  attributable  to 
a  change  in  methods.  Instead  of  relying,  as  heretofore,  upon  deliv- 
ericb  of  brood  fish  at  the  station  by  commercial  fishermen,  spawn- 
takers  were  sent  in  boats  to  the  fishing  shores  to  take  the  eggs  as 
soon  as  the  fish  were  removed  from  the  nets  and  to  return  the  imma- 
ture females  and  surplus  males  to  the  spawning  grounds  in  the 
vicinity  of  the  station.  This  eliminated  the  excessive  handling  and 
consequent  injury  to  the  brood  fish  experienced  under  the  old  system 
of  assorting  and  holding  in  pens  to  ripen  and  resulted  in  a  lai-ger 
take  of  eggs,  and  eggs  of  finer  quality,  than  in  any  previous  year  in 
the  history  of  the  station.  The  collections  amounted,  in  round 
numbers,  to  217,000,000,  and  the  output  of  fry  was  51J  per  cent 
of  tlie  number  of  eggs  retained  in  the  hatchery  for  incubation. 

The  Atlantic  salmon  operations  at  the  Craig  Brook,  Me.,  station 
resulted  in  the  production  of  1,820,349  young  fish,  liberated  in  the 
Penobscot  River  and  its  tributaries.  This  is  a  falling  off  as  com- 
pared with  the  output  of  1911,  but  it  does  not  indicate  any  decrease 
in  the  run  of  Atlantic  salmon  in  the  Penobscot  River.  On  the  con- 
trary, the  statistics  published  by  the  Maine  commissioner  of  sea  and 
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shore  fisheries  show  that  in  1911  there  were  caught  in  the  waters  of 
that  State  where  the  tide  ebbs  and  flows  147,799  pounds  of  Atlantic 
sahnon,  which  is  the  largest  catch  of  fish  of  that  species  in  20  years, 
the  next  largest  being  in  1901  and  amounting  to  96,891  pounds* 
The  smallest  catch  was  in  the  year  1898,  the  total  being  33,869 
pounds.  In  May  and  June  of  1912  there  were  secured  from  waters 
in  the  vicinity  1,133  adult  salmon,  which  is  the  largest  brood  stock 
ever  collected  for  the  Craig  Brook  station. 

The  year's  operations  with  the  marine  fishes  at  the  Boothbay  Har- 
bor station  were  highly  successful.  There  was  a  slight  deficiency  in 
the  cod  work,  owing  to  the  nonappearance  of  the  second  run  of  fish 
along  the  Maine  coast,  and  the  haddock  work  was  interfered  with  by 
stormy  weather,  but  these  shortages  were  more  than  offset  by  the 
results  attained  in  the  hatching  and  distribution 'of  lobsters  and  flat- 
fish. Seed  lobsters  were  comparatively  abundant,  and  through  the 
aid  of  the  boat  belonging  to  the  State  the  year's  collections  numbered 
14,902.  Of  this  number  11,362  were  successfully  carried  through  the 
winter  in  the  pound  and  yielded  162,237,000  eggs  of  superior  quality. 
The  boat  purchased  by  the  Bureau  during  the  year  permitted  of  the 
extension  of  the  flatfish  work  over  a  wider  territory  and  a  consequent 
increase  in  the  output.  The  collections  of  cod  and  flatfish  for  the 
Woods  Hole  station  were  far  above  the  average,  taxing  the  facilities 
to  the  utmost,  notwithstanding  the  installation  of  additional  hatching 
apparatus. 

At  the  Gloucester  station,  on  the  other  hand,  the  cod  work  accom- 
plished was  a  little  short  of  an  average  season,  but  the  falling  off  was 
more  than  made  up  by  the  large  numbers  of  pollock,  haddock,  and 
flatfish  distributed.  Here,  too,  the  hatching  equipment  proved  en- 
tirely  inadequate  for  the  efficient  handling  of  the  enormous  numbers 
of  ^gs  coming  in  during  the  height  of  the  season,  and  though  the  eggs 
were  generally  of  superior  quality  the  losses  during  incubation  were  in 
some  instances  abnormal,  owing  to  the  necessity  of  crowding  double 
and  sometimes  three  times  the  usual  number  in  the  hatching  equip- 
ment available.  The  success  of  the  work  at  both  stations,  though 
partly  due  to  favorable  weather,  may  in  the  main  be  attributed  to 
closer  cooperation  between  the  superintendents  than  has  heretofore 
existed,  and  the  extension  and  more  equitable  division  of  the  field 
because  of  such  cooperation.  The  experience  of  the  past  season  has 
demonstrated  that  an  addition  to  the  equipment  of  a  well-equipped 
seagoing  vessel,  capable  of  following  the  fishing  fleet  to  distant  points, 
and  of  sufficient  power  and  stability  to  remain  at  sea  through  stormy 
weather,  will  result  in  greatly  hicreasing  the  output  of  the  Woods 
Hole  and  Gloucester  stations  and  at  the  same  time  eliminate  the 
annual  outlay  of  a  large  sum  for  the  hire  of  vessel  service,  which  is 
never  satisfactory. 
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As  a  result  of  the  constantly  dwindling  lobster  fisheries  on  the  lower 
part  of  the  Massachusetts  coast,  and  the  inability  of  the  Woods  Hole 
station  to  secure  supplies  of  seed  lobsters,  as  heretofore,  from  Con- 
necticut waters,  owing  to  differences  existing  between  the  State  fishery 
authorities  and  the  fishermen,  the  lobster  work  of  this  station  has 
so  narrowed  in  scope  as  to  become  unprofitable.  The  seed  lobsters 
collected  for  the  station  in  1912  numbered  only  330,  as  compared 
with  1,194  in  1909,  the  output  of  fry  in  1912  amounting  to  only 
3,283,000.  In  view  of  these  facts  the  efforts  in  this  direction  in  Mas- 
sachusetts will  hereafter  be  concentrated  at  the  Gloucester  station, 
Inhere  the  results  are  more  in  proportion  to  the  expense  involved. 

Investigations^  were  continued  by  the  superintendent  of  the  Woods 
Hole  station,  with  the  view  of  undertaking  the  artificial  propagation 
of  the  menhaden,  but  without  overcoming  the  difficulty  heretofore 
experienced  of  securing  ripe  fish  of  both  sexes  at  one  time.  It  is 
doubted  if  any  tangible  results  in  the  propagation  of  this  fish  can  be 
attained  until  more  definite  knowledge  is  gained  as  to  its  life  history 
and  spawning  habits. 

MIDDLE   ATLANTIC    COASTAL  WATERS. 

While  there  was  no  apparent  increase  over  recent  years  in  the  run 
of  shad  in  the  Potomac  River,  a  record  was  established  in  the  take 
of  shad  eggs  at  the  Bryans  Point  station,  the  collections  amounting 
to  88,727,000  and  the  yield  of  fry  to  81,000,000,  or  92  per  cent  of  the 
eggs  obtained.  The  nearest  approach  to  this  record  occurred  in  1903, 
the  egg  collections  of  that  year  numbering  86,370,000  and  the  output 
of  fry  to  69,772,000.  The  high  degree  of  success  is  attributed  to  the 
uniformly  favorable  weather  and  water  temperatures  during  the 
spawning  season,  which  permitted  of  the  capture  of  a  larger  percent- 
age of  fish  with  uninjured  eggs,  and  also  to  improved  methods  of 
handling.  Though  the  take  of  eggs  of  yellow  perch  at  this  station 
was  somewhat  curtailed  by  cold  weather  at  the  beginning  of  the  sea- 
son, the  output  of  fry  amounted  to  over  192,000,000.  The  regular 
patching  apparatus  at  the  station  being  insufficient  to  accommodate 
all  of  the  eggs,  large  numbers  were  placed  in  cylindrical  galvanized 
wire  baskets  and  suspended  by  tarred  marlin  lines  from  fence  wire 
strung  horizontally  between  light  pine  poles  planted  20  feet  apart. 
The  baskets  thus  attached  wore  lowered  to  within  a  foot  of  the  bottom 
in  an  8-foot  depth  of  tidewater,  and  in  this  manner  the  eggs  were 
successfully  and  economically  hatched. 

At  the  station  on  the  Susquehanna  River  there  was  no  material 
increase  in  the  output  of  shad  fry.  The  small  take  of  eggs,  although 
to  some  extent  attributable  to  high  winds  and  low  water  tempera- 
tures prevailing  during  the  spawning  season,  was  principally  due  to 
the  causes  which  have  operated  detrimentally  in  past  years — inade- 
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quate  State  protective  laws  and  lax  enforcement  of  tiiose  on  the 
statute  books.  The  superintendent  of  the  station  reports  that  the 
fishermen  on  the  Susquehanna  River  operate  anchored  gill  nets,  which 
in  many  instances  are  lifted  only  once  a  day.  Shad  caught  in  these 
nets  are  stripped  of  their  e^s  by  eels,  and  thus  not  only  made  useless 
for  fish  culture,  but  reduced  in  commercial  value.  There  is  a  law 
prohibiting  the  use  of  these  nets,  but  it  is  not  enforced.  The  work 
at  this  station  with  the  white  perch  and  yellow  perch  was  successful^ 
the  output  of  these  fishes  showing  a  material  increase  over  that  of  the 
preceding  year. 

In  Albemarle  Sound,  where  fishing  is  regulated  by  well-enforced 
laws,  shad  were  very  abundant  during  the  spawning  season,  large 
numbers  being  captured  by  both  the  trap  and  the  gill-net  fishermen. 
For  the  Edenton  station  115,617,000  eggs  were  secured,  and  the  out- 
put was  54  per  cent  greater  than  that  of  1911.  The  beneficial  effects 
of  the  protective  legislation  referred  to  are  so  plainly  discernible 
that,  encouraged  thereby,  the  Bureau  is  planning  to  extend  its  shad^ 
propagating  work  by  the  establishment  of  an  auxiliary  station  on 
the  lower  sound,  in  the  vicinity  of  the  Scuppeniong  and  Perquimans 
Rivers. 

The  output  of  striped  bass  fry  on  the  Roanoke  River  amounted  to 
6,356,000.  Though  exceeding  the  output  of  any  season  since  the 
establishment  of  the  station  at  Weldon,  the  results  of  the  work  are 
not  viewed  with  satisfaction,  considering  the  fact  that  a  single 
female  striped  bass  often  contains  as  many  as  5,000,000  eggs.  The 
usual  impediment  of  high  water  at  the  height  of  the  spawning  season 
was  again  encountered,  but  even  under  the  most  favorable  natural 
conditions  it  has  so  far  been  impossible  to  produce  striped  bass  in 
compajratively  large  numbers,  owing  to  the  difficulty  of  securing  ripe 
fish  of  both  sexes  at  one  time.  It  is  hardly  probable  that  extensive 
results  can  bo  attained  until  some  method  has  been  devised  of  holding 
the  fish  in  pons  to  ripen. 

POND   CULTURE. 

Under  favorable  conditions  little  difficulty  is  experienced  in  pro- 
ducing in  adequate  numbers  fishes  that  can  be  artificially*  propagated 
by  the  manipulation  of  their  eggs,  but  the  constantly  growing  demands 
for  the  black  basses,  crappies,  sunfishes,  and  catfishes,  which  must  be 
allowed  to  reproduce  naturally  in  ponds,  make  it  imperative  that  the 
Bureau  endeavor  to  propagate  these  various  warm-water -fishes  in 
larger  numbers.  Heretofore  the  output  has  depended  to  a  large 
extent  upon  the  collections  made  from  the  overflows  of  the  Mississippi 
and  Illinois  Rivers.  When  the  water  stages  are  favorable  this  source 
furnishes  an  abundant  supply,  but  there  are  occasionally  long  periods 
of  drought  and  low-water  stages  in   the  rivers,  necessitating  the 
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abandonment  of  the  work,  and  thereby  making  this  source  of  supply 
very  uncertain.  Owing  to  low  water  in  the  upper  Mississippi  River  in 
the  summer  of  1911,  rescue  operations  in  fields  within  reach  of  the 
Manchester  and  Homer  stations  were  confined  to  a  very  small  terri- 
tory. Conditions  on  the  Illinois  River  were  more  favorable,  and  the 
collections  of  black  bass,  crappie,  and  other  fishes,  though  not  as 
large  as  those  of  last  year,  were  very  satisfactory.  But  the  present 
high  cost  of  living,  coupled  with  the  expense  involved  in  the  trans- 
portation of  foodstuffs  to  outlying  districts,  has  forcefully  called 
attention  to  the  value  of  fish  ponds  as  an  economical  source  of  food 
supply,  thus  creating  a  demand  which  the  Bureau  has  been  unable 
to  meet  with  its  present  facilities.  This  increasing  demand  can  only 
be  met  through  the  establishment  of  additional  pond-cultural  stations. 

In  accordance  with  the  custom  of  recent  years,  the  larger  portion 
of  the  brook-trout  eggs  handled  at  the  eastern  and  central  stations  of 
the  Bureau  were  purchased  from  commercial  fish  culturists,  expe- 
rience having  demonstrated  that  satisfactory  results  can  be  secured 
by  this  method,  and  at  less  expense  than  is  entailed  in  making  collec- 
tions from  open  waters  within  range  of  such  stations.  At  stations 
located  in  fields  where  the  expense  involved  in  the  collection  of  wild 
eggs  justifies  field  operations  the  results  have  been  gratifying.  This 
is  true  of  the  stations  located  in  the  Rocky  Mountains. 

The  results  attending  the  propagation  of  the  bUck-spotted  trout 
in  the  Yellowstone  National  Park,  which  is  the  source  of  egg  supply 
for  the  South  Dakota,  Montana,  and  Colorado  stations,  justifies  the 
prosecution  of  the  work  on  a  more  extensive  scale  another  year. 
During  the  summer  of  1911  considerably  over  20,000,000  eggs  were  col- 
lected and  14,253,451  fry  hatched.  This  excellent  work  was  accom- 
plished with  fish-cultural  facilities  of  the  most  primitive  character,  and 
without  sufficient  shelter  for  the  employees  engaged  in  the  operations. 
The  impossibility  of  handling  the  large  numbers  of  eggs  with  the  appar 
ratus  available  at  the  field  stations  in  the  park  necessitated  the  hurried 
construction  of  additional  hatching  troughs,  which  were  located  in 
the  beds  of  streams  and  at  other  points  where  a  water  supply  by 
gravity  could  be  secured.  Frequent  losses  of  eggs  occurred  in  these 
unsheltered  troughs  through  the  depredations  of  bears.  Operations 
in  this  field  are  not  undertaken  until  late  in  June,  but  at  the  end  of 
the  last  fiscal  year  the  iadlcations  were  that  the  egg  collections  would 
exceed  those  of  the  previous  year. 

FISH-CULTUBAL   NOTES. 

Experimental  propagation  of  huffalojish. — ^This  work  was  continued 
at  the  auxiliary  stations  on  the  upper  Mississippi  and  Illinois  rivers, 
the  observations  this  year  being  confined  to  the  small-mouth  buffalo* 
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It  has  been  noted  that  the  buffalofish  is  very  irregular  in  its  move- 
ments,  apparently  spawning  without  reference  to  weather  conditions 
or  locality,  and  thereby  increasing  the  difficulties  connected  with  its 
artificial  propagation  in  considerable  numbers.  Some  difficulty  was 
experienced  in  hatching  the  eggs  obtained,  owiug  either  to  improper 
handling  in  the  jars  or  to  their  immaturity.  The  fry  that  hatched 
broke  the  shell  in  from  15  to  17  days,  in  a  water  temperature  varying 
from  58°  to  61°  F.  There  was  some  variation  in  the  size  of  the  eggs, 
which  ran  from  13  to  15  to  the  linear  inch  after  water  hard^oing  and 
about  21  to  the  inch  when  first  taken.  It  was  decided  that  14  to  the 
inch  was  a  fair  average,  and,  taking  this  as  a  basis,  180,000  eggs  were 
figured  to  the  quart. 

The  fry  of  the  small-mouth  buffalo  are  very  active,  in  contrast  to 
the  young  of  the  black  and  common  species,  which  remain  dormant 
in  the  jars  after  hatching. 

The  nets  of  the  commercial  fishermen  were  the  main  dependence 
for  eggs,  a  source  which  proved  unreliable.  It  was  intended  to  test 
thoroughly  the  feasibility  of  penning  fish  in  natural  ponds,  but  con- 
tinued high  water  interfered  with  this  plan  and  it  was  accessary  to 
hold  them  in  overflowed  grounds  along  the  river.  In  order  to  attain 
success  in  the  buffalo  work  it  is  believed  the  adult  fish  will  have  to  be 
under  control  during  the  whole  of  the  spawning  season,  and  as  it  is 
impracticable  to  hold  them  in  crates  or  live  cars  dependence  must  be 
placed  on  ponds  of  natural  construction,  thus  restricting  the  work  to 
permanent  stations  within  easy  reach  of  the  rivers  from  which  the 
fish  are  obtained. 

Sturgeon  work  in  Minnesota. — ^The  sturgeon  investigations  in  prog- 
ress in  the  Lake  of  the  Woods  at  the  close  of  the  preceding  year,  under 
the  general  direction  of  the  superintendent  of  the  Duluth  station,  were 
continued  in  1912.  Early  in  March,  in  advance  of  the  supposed 
spawning  season,  fyke  nets  were  installed  in  the  Rainy  River  in  an 
attempt  to  intercept  all  sturgeon  ascending  to  the  spawning  grounds 
above.  No  ripe  fish  were  taken  in  these  nets,  nor  from  those  operated 
later  in  the  season  in  the  open  lake  by  commercial  fishermen.  Two 
adults  from  the  Bureau's  nets  and  several  from  the  pound  nets  were 
placed  in  a  pen  in  the  river  during  May  for  observation.  Wlien 
examined  late  in  June  the  specimens  were  found  to  contain  eggs  or 
milt  in  various  stages  of  development,  but  none  of  them  was  ripe, 
and  at  the  end  of  the  year  the  investigations  had  revealed  no  definite 
knowledge  as  to  the  spawning  habits  of  the  fish. 

Effects  of  volcanic  eruption  in  AlasJca, — ^By  the  eruption  of  Mount 
Katmai  on  June  6  the  islands  of  Kodiak  and  Afognak  were  covered 
to  a  depth  of  2  to  12  inches  with  sand  and  ashes,  and  lai^e  numbers  of 
salmon  which  were  ascending  streams  in  the  vicinity  were  destroyed. 
It  was  estimated  that  8,000  dead  fish  were  observed  on  the  shore  at 
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the  head  of  Letnik  Lake,  on  Afognak  Island,  but  it  is  believed  there 
were  many  more,  as  some  were  doubtless  entirely  covered  with  ashes. 
This  eruption  subjected  the  station  employees  to  great  hardship,  but 
there  were  no  casualties  and  the  Bureau  sustained  no  property  loss. 
Reports  submitted  at  the  dose  of  the  fiscal  year  indicated  that  sal- 
mon were  again  ascending  the  streams  on  Afognak  Island,  and  fish- 
cultural  work,  though  it  may  possibly  be  curtailed  to  some  extent, 
will  be  resumed. 

Attempted  work  in  Nevada, — ^Fish-cultural  operations  on  the 
Truckee  River  at  Derby  Dam,  Nev.,  inaugurated  by  the  Bureau  in 
1909  to  demonstrate  as  to  the  feasibility  of  propagating  the  black- 
spotted  trout  of  that  region,  were  continued  in  1912,  with  results  of  a 
negative  character.  It  has  so  far  been  impossible  to  find  a  desirable 
site  for  an  eying  station  within  reasonable  distance  of  the  railroad 
where  an  adequate  flow  of  spring  water  can  be  obtained  under  gravity 
pressure.  The  several  locations  tried  have  not  proved  satisfactory. 
Even  under  the  adverse  conditions  encountered  in  this  field  it  is 
believed  eggs  of  the  black-spotted  trout  might  be  obtained  in  profit- 
able numbers  were  it  not  for  the  restrictions  placed  upon  the  Bureau 
by  the  Nevada  Fish  Commission,  which  limits  the  Federal  operations 
to  the  vicinity  of  Derby  Dam.  This  site  is  also  occupied  by  the  State. 
The  work  can  not  be  made  a  success  until  the  State  commission  aban- 
dons its  present  narrow  and  distrustful  attitude  and  permits  the  Bureau 
not  only  to  construct  racks  for  intercepting  the  run  of  spawning  fish, 
but  allows  it  to  extend  its  operations  to  such  points  on  the  river  as 
may  be  most  advantageous  for  the  collection  of  eggs.  Unless  such 
authority  is  obtained  it  will  be  advisable  to  discontinue  the  work. 

WMtefish  egg  resources  in  Minnesota  lakes, — ^Within  the  limits  of  the 
forest  reserve  in  Lake  County,  Minn.,  there  are  numbers  of  small 
lakes  said  to  be  stocked  with  a  whitefish  closely  resembling  the  white- 
fish  of  the  Great  Lakes,  and  it  is  reported  that  two  of  these  lakes  can 
be  reached  from  the  Northern  Minnesota  Railroad  without  much 
expense.  It  may  be  well  for  the  Bureau  to  acquire  absolute  control 
of  the  lakes  within  this  reservation  with  the  view  of  establishing  an 
additional  field  station  at  some  accessible  point  for  the  collection  of 
whitefish  eggs.  It  would  not  be  necessary  to  pen  lai^e  numbers  of 
fish  to  secure  the  eggs  that  can  be  handled  advantageously  in  the 
course  of  a  season,  and  with  proper  care  it  may  be  that  the  Duluth 
station  can  be  supplied  with  whitefish  eggs  from  this  source  in  future. 
It  is  believed  the  disposition  of  the  fish  when  stripped  of  their  eggs 
could  be  arranged  for  through  State  oflScials  without  difficulty. 
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BIOLOGICAL  INQUIRIES  AND  EXPERIMENTS. 

OYSTER   INVESTIGATIONS. 

The  Bureau  has  been  unable  to  continue  the  series  of  surveys  of  the 
oyster  beds  of  the  several  States,  which  it  has  been  conducting  for  a 
number  of  years  and  which  have  proved  of  value  to  the  States  in  the 
administration  and  development  of  their  oyster  resources,  owing  to 
the  necessity  for  extensive  repairs  to  the  steamer  Fish  Hawk,  the 
services  of  which  are  essential  to  the  work.  The  large  amount  of 
data  collected  in  the  preceding  year  during  the  survey  in  Alabama 
and  Mississippi  Sound  has  been  collated,  and  at  the  end  of  the  fiscal 
year  the  charts  and  report  of  the  investigation  were  practically 
completed. 

Investigations  concerning  the  breeding  and  general  life  history  of 
the  oyster  drill  and  other  animals  destructive  to  the  oyster  industry 
have  been  continued  and  have  resulted  in  the  accumulation  of  much 
information  which  it  is  hoped  may  serve  as  a  basis  for  experiments 
respecting  practical  means  for  protecting  the  oyster  beds  from  their 
inroads,  which  entail  a  direct  and  indirect  loss  difficult  to  estimate,  but 
undoubtedly  exceeding  several  hundred  thousand  dollars  annually. 

The  oyster  industry  yields  about  one-third  of  the  total  income 
derived  from  all  of  the  fisheries  of  the  United  States.  Upon  the  other 
fisheries  the  Government  annually  expends  upward  of  $500,000  for 
purposes  of  fish  culture,  the  methods  of  which  are  not  appUcablo  to 
the  oyster  on  account  of  its  peculiar  characteristics  and  life  history. 
For  the  oyster  fisheries  to  receive  from  the  Government  assistance 
equivalent,  in  proportion  to  their  value,  to  that  rendered  other 
fisheries,  about  $250,000  would  be  required,  but  as  a  matter  of  fact, 
owing  to  lack  of  personnel  for  the  work,  the  Bureau's  annual  expendi- 
ture in  behalf  of  the  oyster  industry  is  usually  not  1  per  cent  of 
that  amount.  The  oystermen  justly  complain  that  they  are  not 
receiving  their  share  of  consideration  at  the  hands  of  the  Govern- 
ment. Through  their  own  industry  and  enterprise,  with  such  assists 
ance  as  the  Bureau's  Umited  resources  have  permitted  it  to  give, 
they  have  increased  the  product  of  oysters  about  65  per  cent  during 
the  past  22  years,  and  the  increase  has  been  greatest  where  the 
Bureau  has  done  most  work  and  where  its  recommendations  have 
been  given  best  effect.  The  oyster  is  probably  imique  among  food 
products  in  that  during  this  period  of  nearly  a  quarter  of  a  century 
there  has  been  practically  no  increase  in  its  cost,  although,  owing  to 
the  development  of  oyster  culture,  there  has  been  an  improvement 
in  quality. 

The  oyster  industry  is  subject  to  many  perils  and  is  susceptible 
to  much  improvement  in  its  methods,  and  the  Bureau  should  be 
provided  with  the  means  to  give  it  the  assistance  which  it  requires 
and  which  its  importance  and  unique  record  give  it  the  right  to 
demand. 
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INVESTIGATIONS   OF  LAKES   AND   STREAMS. 

During  the  fiscal  year  the  mvestigation  of  Lake  Sunapee,  N.  H., 
was  brought  to  a  close.  This  was  undertaken  to  determine  the  effects 
of  the  introduction  of  various  species  of  Salmonidsd  not  indigenous 
to  the  lake,  especially  in  respect  to  the  permanence  of  the  species  so 
introduced.  Among  those  was  the  chinook  salmon  of  the  Pacific 
coaist,  small  plants  of  which  have  been  made  more  or  less  regularly 
for  a  number  of  years  at  the  earnest  solicitation  of  persons  interested 
in  maintaining  the  supply  of  fishes  in  this  body  of  water.  The  species 
has  become  established  in  the  sense  of  the  survival  of  a  number  of 
individuals  sufficient  to  supply  a  considerable  catch  by  sportsmen, 
but  there  is  no  indication  that  they  have  ever  spawned  or  are  likely 
to  spawn  under  the  landlocked  conditions  obtaining.  To  maintain 
the  supply  it  would,  therefore,  be  necessary  to  make  annual  or  frequent 
plants.  As  the  species  feeds  more  or  less  on  other  game  fishes 
indigenous  or  previously  introduced,  a  continuation  of  planting 
would  probably  merely  substitute  a  wholly  artificial  supply  of  fish  for 
one  naturally  maintained.  A  somewhat  similar  condition  exists 
with  respect  to  one  or  two  other  fishes  in  the  lake. 

The  investigation  of  lakes  in  Idaho  and  Washington,  undertaken 
at  the  request  of  State  and  local  authorities,  developed  interesting 
facts  bearing  on  the  adaptabiUty  of  the  waters  for  fish  culture  and 
the  introduction  of  nonindigenous  species.  The  work  will  be  com- 
pleted and  reported  on  early  in  the  next  fiscal  year.  Work  on 
similar  Unes  was  conducted  in  Wisconsin  in  cooperation  with  the 
Wisconsin  geological  and  natural  history  survey. 

The  investigation  of  the  IlUnois  River  with  special  reference  to 
the  effects  on  fish  Ufe  of  the  sewage  discharge  and  the  drainage 
changes  induced  by  the  Chicago  drainage  canal,  begun  in  the  preced- 
ing fiscal  year  in  cooperation  with  the  natural  history  survey  of 
Illinois,  has  been  continued.  It  has  been  found  that  in  the  upper 
part  of  the  river  the  conditions  are  essentially  those  of  a  septic  tank, 
the  stream  practically  devoid  of  oxygen  and  therefore  of  fish.  In 
the  lower  part  the  conditions  gradually  improve  through  the  oxy- 
genation of  the  water,  and  fish  are  found  in  increasing  numbers. 
The  results  of  this  work  when  completed  will  have  wide  appUcation 
to  the  conservation  of  fishes  in  sewage-laden  streams  throughout  the 
country. 

Investigations  in  the  Truckee  River  Basin  showed  that  owing  to 
changes  in  the  drainage  due  to  irrigation  projects  the  current  in  the 
lower  river  had  been  checked  and  diverted  to  such  an  extent  as  to 
interfere  seriously  with  the  migration  of  certain  fishes  which  constitute 
a  valuable  food  supply,  especially  to  the  Indians.  The  impounding 
of  the  water  of  Lake  Tahoe  and  the  diversion  of  large  quantities  at 
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Derby  and  other  places,  and  especially  the  wastage  of  watiBr,  has 
reduced  the  level  of  the  river  m  many  places  to  such  an  extent  as  to 
prevent  the  passage  of  fish,  and  in  the  spring  of  1912  thousands  of 
dead  trout,  from  2  to  3  feet  long,  were  strewn  along  the  bars  and 
clogged  the  ripples.  These  largely  preventable  conditions  resulted 
in  the  loss  of  tons  of  valuable  food  fishes. 

FISH   DISEASES. 

During  the  fiscal  year  the  usual  number  of  diseases  developed 
among  the  fiishes  at  the  several  hatcheries,  but  as  the  Bureau  is  hot 
provided  with  a  regular  pathologist  nothing  could  be  done  toward 
study  and  alleviation  of  the  trouble.  The  makeshift  previously 
adopted  of  detailing  to  this  work  for  limited  periods  an  expert  whose 
services  were  urgently  required  for  other  duties  pertaining  more 
strictly  to  his  position  was  no  longer  feasible. 

It  has  been  possible  to  make  tests  of  water  suspected  to  be  inimical 
to  fishes  and  to  cooperate  in  a  minor  capacity  with  a  State  institu- 
tion in  the  study  of  the  tumor  disease  prevalent  in  trout.  The  latter 
work  has  reached  a  stage  in  which  concentrated  effort  to  that  end 
would  probably  soon  result  in  the  discovery  of  a  remedy,  but  the 
Bureau's  collaborators  are  primarily  interested  in  other  phases  of  the 
investigation  and  the  Bureau  is  hampered  by  the  lack  of  an  assistant 
qualified  for  this  highly  specialized  research.  In  the  interests  of 
economy  of  operation  of  the  Government  hatcheries,  and  to  the  end 
of  saving  much  valuable  food  now  in  the  streams,  the  Bureau  should 
be  provided  with  means  for  carrying  on  research  concerning  the 
diseases  of  fishes  and  the  methods  by  which  they  may  be  rendered 
less  destructive. 

STUDIES   OF  PACIFIC    COAST   SALMONID^. 

The  investigations  respecting  the  salmons  of  the  Pacific  coast,  to 
which  reference  has  been  made  in  previous  reports,  have  furnished 
long-sought  information  concerning  important  facts  in  the  life  history 
of  these  fishes.  These  results  have  been  obtained  by  the  recently 
developed  method  of  studying  the  scales,  by  means  of  which  many 
facts  in  the  actual  history  of  individual  fishes  may  be  determined, 
and  by  the  multiplication  of  such  studies  valuable  data  concerning 
the  composition  of  schools  or  runs  of  the  species  are  obtained. 

In  these  investigations  it  has  been  learned  that  the  various  species 
of  Pacific  coast  salmon  differ  more  or  less  in  the  age  of  maturity, 
and  that  moreover  the  runs  of  some  species  are  not  homogeneous  in 
their  composition  but  contain  varying  proportions  of  individuals 
younger  and  older  than  the  normal.  Various  other  facts  bearing 
on  the  relative  proportion  of  the  life  of  these  fishes  spent  in  the 
rivers  and  the  sea  respectively  are  being  developed  by  the  inquiry 
and  will  be  shown  in  forthcoming  papers  on  the  subject. 
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SURVEY  OF  HALIBUT  GROUNDS. 

The  preliminary  survey  of  the  Alaskan  halibut  grounds  begun  in 
May,  1911;  was  continued  until  September^  and  a  report  on  the  results 
has  been  issued  and  distributed.  The  steamer  AVxvtrosSj  with  a 
special  crew  of  practical  halibut  fishermen  and  with  the  standard 
fishing  apparatus,  was  detailed  for  this  work,  which  had  for  its  object 
the  locating  and  testing  of  grounds  either  not  regularly  resorted  to 
by  fishermen  or  never  as  yet  visited  by  them.  The  grounds  examined 
extended  from  southeast  Alaska  to  Bering  Sea,  and  numerous  fish- 
ing trials  were  made  throughout  that  wide  area.  While  halibut  were 
found  in  no  great  abundance  on  any  one  ground,  many  of  the  experi- 
mental sets  of  trawl  lines  indicated  that  commercial  fishing  would  be 
profitable. 

In  order  to  make  a  thorough  survey  of  the  fiishing  banks  of  Alaska 
and  determine  accurately  the  areas  where  halibut  occur  in  paying 
quantities,  several  seasons  of  active  work  will  be  required.  An  entire 
season  could  profitably  be  devoted  to  each  major  region,  so  that  all 
parts  of  the  larger  banks  may  be  tested  at  suitable  intervals.  The 
results  accomplished  are  chiefly  important  because  they  indicate 
the  lines  along  which  further  investigation  should  proceed.  It  is  the 
intention  of  the  Bureau  to  continue  this  work  and  to  make  it  as 
economically  useful  as  possible  to  the  large  interests  now  dependent 
on  the  halibut  fishery. 

FRESH- WATER   MUSSEL   INVESTIGATIONS. 

Investigations  in  the  interests  of  the  pearl-mussel  fisheries  of  the 
Mississippi  Valley,  carried  on  at  the  Fairport,  Iowa,  station  of  the 
Bureau  and  in  the  field  in  connection  with  that  station,  are  beginning 
to  yield  results.  Toward  the  end  of  the  fiscal  year  facts  were  devel- 
oped which  lead  to  the  opinion  that  it  will  soon  be  possible  to  propa- 
gate the  '^wartyback''  and  the  ''niggerhead,"  two  of  the  most 
important  button  shells  of  the  Mississippi  and  its  tributaries,  whicli 
hitherto  have  not  responded  to  cultural  methods. 

During  the  spring  of  1912  the  excessive  and  long-continued  liigh 
water  in  the  Mississippi  prevented  the  culture  of  mussels  on  a  large 
scale.  In  the  latter  part  of  June,  however,  the  river  conditions 
became  more  favorable,  a  number  of  millions  of  young  mussels  were 
liberated  at  the  Fairport  and  Homer  stations,  and  the  results  attained 
up  to  that  time  indicated  successful  operations  during  the  remainder 
of  the  summer.  As  the  fishes  used  for  the  purpose  of  inoculation 
with  the  mussel  larvsB  are  rescued  from  sloughs  and  shallows  in  which 
they  would  die  during  the  low-water  stages  of  summer  and  fall,  this 
work  serves  the  double  purpose  of  conserving  food  resources  and 
increasing  tlie  raw  material  for  the  button  industry.     Field  investi- 
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gations  of  the  natural  mussel  resources  of  the  streams  and  of  the 
conditions  in  respect  to  the  possibility  of  their  improvement  were 
made  in  Oklahoma^  Arkansas,  Kentucky,  Tennessee,  and  Illinois 
during  the  year.  As  the  preparation  of  full  reports  involves  the 
examination  of  much  material  and  data,  the  Bureau  has  recently 
adopted  the  policy  of  issuing  on  completion  of  the  field  work  a  brief 
sununary  of  the  facts  of  immediate  importance  to  the  mussel  fisher- 
men and  the  button  manufacturers.  New  sources  of  supply  of  pearly 
mussels  have  been  opened  up  through  the  Bureau's  investigations. 

INVESTIGATION   OF  THE   CHESAPEAKE   BASIN. 

At  intervals  during  the  year  research  has  been  conducted  into  the 
growth  and  life  histories  of  the  shad,  herrings,  and  other  food  fishes 
of  the  Chesapeake  Basin  in  order  to  acquire  data  on  which  to  base 
recommendations  for  the  increase  and  improvement  of  the  fish 
supply.  Chesapeake  Bay,  by  reason  of  its  physical  and  biological 
characteristics,  and  its  location  with  respect  to  the  great  centers  of 
population,  is  the  largest  producer  of  sea  food  within  the  territorial 
limits  of  the  United  States  and  is  exploited  to  a  degree  which  requires 
careful  administration  for  the  preservation  of  its  resources. 

Inquiries  conducted  in  the  upper  part  of  the  bay  showed  that  con- 
siderable quantities  of  mature  and  immature  food  fishes  were  used 
in  the  production  of  fertili25er.  This  abuse  is  especially  prevalent 
in  Maryland,  the  fish  being  disposed  of  to  vessels  from  Virginia,  in 
which  State  the  laws  against  the  practice  are  stringent. 

WORK   AT   BIOLOGICAL   STATIONS. 

The  activities  of  the  Fairport,  Iowa,  station  have  been  epitomized 
in  connection  with  the  description  of  pearl-mussel  investigations. 

The  Beaufort,  N.  C,  laboratory  was  in  operation  with  a  full  force 
of  permanent  and  temporary  investigators  and  assistants  during  the 
summer  of  1911.  During  the  remainder  of  the  year  work  was  car- 
ried on  by  the  permanent  personnel,  particularly  in  the  continuation 
of  experiments  in  the  breeding  and  culture  of  diamond-back  terrapin. 

The  Bureau  has  now  a  brood  stock  of  terrapin  from  various  locaK- 
ties  between  Chesapeake  Bay  and  Texas,  and  about  1,700  yoxing 
hatched  in  captivity.  Little  difficulty  has  been  encountered  in 
hatching  and  raising  the  young,  and  although  the  experiment  has 
not  yet  been  of  sufficient  duration  to  show  final  results,  the  rate  of 
growth  and  the  small  expense  of  feeding  and  care  give  every  promise 
of  the  early  development  of  a  commercially  profitable  industry. 
Operations  on  a  large  scale  and  the  undertaking  of  similar  economic 
work  with  other  aquatic  food  animals  is  prevented  by  the  lack  of  a 
fish  and  terrapin  culturist  who  can  devote  himself  to  the  experiments, 
unhampered  by  other  duties. 
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The  laboratory  at  Woods  Hole  was  open  during  the  customary 
season  and  its  facilities  were  afforded  to  a  lai^e  number  of  investi- 
gators engaged  in  marine  biological  research.  The  assistants  of  the 
Bureau,  most  of  whom  were  employed  only  temporarily,  were  engaged 
in  various  economic  applications  of  the  results  of  research,  promi- 
nent among  them  being  the  investigation  of  fish  oils,  the  effects  of 
poisons  and  industrial  wastes  on  fishes,  fish  parasites  and  their 
pathological  effects,  oyster  eflemies,  the  habits  of  fishes,  etc. 

ALASKA  FISHERIES  AND  FUR  RESOURCES. 

The  salmon,  fur-seal,  and  other  fisheries,  and  the  minor  fur  resources 
of  Alaska  have  heretofore  been  dealt  with  in  the  Division  of  Inquiry 
Respecting  Food  Fishes  and  the  Fishing  Grounds,  but  under  date  of 
July  1, 1911,  a  new  division,  provided  for  by  law,  came  into  existence, 
under  the  name  of  Alaska  Fisheries  Service,  to  which  will  hereafter 
be  assigned  all  matters  pertaining  to  the  fisheries  and  fur  industries 
of  the  Territory.  A  special  field  and  office  personnel,  headed  by  a 
chief  of  division,  has  been  organized  to  execute  the  important  prac- 
tical and  scientific  duties  thus  imposed  on  the  Bureau,  and  a  new  era 
of  great  importance  for  Alaska  and  of  augmented  responsibUity  and 
usefulness  for  the  Bureau  has  begun. 

ALASKA   SALMON   SERVICE. 

Full  details  regarding  the  administration  of  the  salmon  and  other 
fisheries  of  Alaska  will  be  found  in  a  special  report  issued  as  a 
separate  document.  As  complete  returns  from  these  fisheries  are  not 
obtain&ble  xmtil  the  late  fall  or  early  winter  of  each  year,  the  informa- 
tion here  presented  is  for  the  calendar  year  1911.  For  the  purpose 
of  enforcing  the  salmon  laws  and  the  regulations  made  thereunder, 
there  has  been  the  usual  inspection  of  fishing  apparatus  and  methods, 
and  information  regarding  all  branches  of  the  fishing  industry  have 
been  obtained  and  appear  in  the  special  report. 

The  measures  adopted  by  Congress  and  the  Department  for  the 
protection  and  preservation  of  the  salmon  have  been  well  received 
by  the  fishing  interests  and,  with  rare  exceptions,  have  been  respected 
throughout  the  vast  territory.  Under  existing  conditions  of  control 
and  certain  additional  legislation  now  being  considered  by  Congress, 
there  is  little  reason  to  doubt  that  the  salmon  fisheries  in  all  parts  of 
Alaska  may  be  preserved  unimpaired  for  many  generations. 

The  run  of  salmon  in  1911  varied  considerably  in  different  parts  of 
Alaska,  being  exceptionally  good  in  the  southeastern  region,  fair  in 
the  central,  and  poor  in  the  western.  The  fishery  as  a  w^hole  was 
more  productive  than  ever  before,  but  this  was  owing  to  an  imprece- 
dented  catch  of  the  cheaper  species  of  salmon,  while  the  take  of 
sockeye  or  red  salmon  declined.    The  net  increase  over  1910  was 
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over  10,000,000  jSah,  and  the  pack  of  canned  salmon  was  the  largest 
in  the  history  of  the  Territory.  The  aggregate  catch  was  over 
43,975,000  fish,  from  which  there  were  prepared  2,826,000  cases  of 
canned  salmon  each  containing  forty-eight  1-pound  cans  or  the 
equivalent,  valued  at  $14,593,000,  in  addition  to  which  salmon  were 
sold  in  a  fresh,  frozen,  pickled,  dry-salted,  or  smoked  condition  to  the 
value  of  about  $535,000.  The  number  of  salmon  canneries  increased 
from  52  to  64,  the  largest  number  of  new  plants  being  in  southeastern 
Alaska.  The  success  of  a  floating  cannery  in  that  section  resulted  in 
the  equipment  of  several  other  such  plants  in  anticipation  of  the  1912 
season. 

In  the  fall  of  1911  the  five  private  salmon  hatcheries  took 
167,146,800  eggs  of  the  red  salmon;  adding  to  these  the  take  of  the 
two  Government  hatcheries,  amounting  to  102,520,000  eggs  of  red 
salmon  and  6,696,700  eggs  of  humpback  and  silver  salmons,  the 
total  for  the  season  was  276,363,500.  Under  the  provision  of  law 
exempting  from  license  fee  and  taxation  the  owners  of  private 
hatcheries  at  the  rate  of  10  cases  of  salmon  for  each  thousand  red 
or  king  salmon  fry  hatched  and  liberated,  there  were  planted  in  1911 
salmon  fry  to  the  number  of  106,617,500,  on  which  the  rebate  was 
$42,647.  This  feature  of  the  Alaskan  fishery  law  has  been  the 
subject  of  complaint  and  criticism,  and  should  probably  be  replaced 
by  a  provision  placing  all  fish-cultural  work  under  the  direct  control 
of  the  Bureau. 

Under  date  of  March  21,  1912,  the  Secretary  of  Commerce  and 
Labor  established  and  promulgated  the  following  regulations  affecting 
the.  waters  of  Afognak  Island,  which  was  set  aside  as  a  public  fish- 
cultural  reservation  by  presidential  proclamation  in  1892;  these 
regulations  were  designed  to  safeguard  the  fish  supply  and  at  the 
same  time  accord  to  the  native  inhabitants  of  the  island  certain 
privileges  not  incompatible  with  the  purpose  for  which  the  reservation 
was  established: 

1.  No  person  or  personfi  other  than  the  natives  of  Afognak  Island  now  resident  there- 
on will  be  permitted  to  fish  in  the  reserved  waters. 

2.  Licenses  for  fishing  will  be  granted  to  the  said  natives  upon  application  to  the 
Secretary  of  Commerce  and  Labor  or  such  representative  of  the  Department  of  Com- 
merce and  Labor  as  may  from  time  to  time  be  designated  by  the  Secretary. 

3.  The  kinds  and  amounts  of  apparatus  to  be  used,  the  places  where  and  the  manner 
in  which  it  may  be  operated,  and  the  time  when  it  may  be  employed,  will  be  deter- 
mined by  the  Secretary  of  Commerce  and  Labor  and  will  be  subject  to  changes  or 
modifications  from  time  to  time  at  his  discretion. 

The  order  of  the  Secretary  of  Commerce  and  Labor  of  December 
19,  1907,  closing  Wood  and  Nushagak  Rivers  to  salmon  fishing, 
remains  in  force,  and  no  commercial  fishing  has  been  carried  on 
in  these  streams  or  within  500  yards  of  their  mouths  except  that 
^^Uowed  in  1911  as  a  scientific  test  of  the  run  of  fish.     The  acquies- 
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cence  of  the  salmon  canners  in  this  order  has  been  complete,  and  is 
typical  of  the  almost  imiversal  observance  of  the  laws  and  regulations 
adopted  for  the  preservation  of  the  industry.  With  the  cooperation 
of  the  firms  operating  canneries  in  Nushagak  Bay,  Wood  River  was 
racked  as  during  the  three  preceding  years  and  a  tally  was  kept  of  the 
spawning  salmon  ascending  to  Lake  Aleknagik.  The  number  of 
fish  thus  counted  was  354,000,  and  the  number  caught  in  the  bay 
was  2,846,000,  both  figures  being  much  lower  than  in  any  of  the  other 
years.  Until  the  observations  have  covered  at  least  one  more 
season,  no  definite  conclusion  can  be  drawn  as  to  the  significance  of 
the  figures  obtained. 

The  usual  statistical  canvass  of  the  Alaska  fisheries  showed  17,900 
persons  engaged  in  the  industry,  $22,671,000  invested,  and  products 
valued  at  $16,863,000  as  sold.  The  roimd  or  fresh  weight  of  the 
fish  taken  was  256,000,000  pounds,  and  the  weight  of  the  prepared 
fish  and  other  products  was  over  177,570,000  pounds.  The  aggregate 
round  weight  of  salmon,  amounting  to  upward  of  207,600,000  pounds, 
was  far  in  excess  of  that  of  all  other  fishes  combined.  Next  in 
quantity  came  halibut,  21,894,000  pounds;  herring,  21,157,000 
pounds;  and  cod  4,800,000  pounds.  The  halibut  fishery  gave 
employment  to  650  persons  and  represented  an  invested  capital  of 
over  $1,000,000,  with  a  prepared  output  of  1 7,300,000  pounds,  valued 
at  $822,000,  a  decrease  of  4,265,000  pounds  compared  with  1910  but 
a  small  increase  in  value  owing  to  greater  demand  and  higher  prices. 
The  herring  fishery,  carried  on  chiefly  in  southeastern  Alaska,  gave 
employment  to  265  persons  and  $295,000  in  invested  capital,  and 
had  an  output  valued  at  $202,000.  Formerly  all  herring  taken  were 
converted  into  oil  and  fertilizer,  but  a  conspicuous  part  of  the  yield 
in  1911  was  used  for  food  and  bait  in  a  fresh,  frozen,  pickled,  or  dry- 
salted  condition. 

A  feature  of  the  Alaska  fisheries  is  a  growing  appreciation  of  the 
value  of  products  formerly  regarded  as  useless,  and  the  equipment 
of  a  number  of  small  experimental  plants  designed  to  utilize  such 
materials. 

FUR-SEAL   SERVICE. 

The  international  convention  concluded  between  the  United 
States,  Great  Britain,  Russia,  and  Japan  with  reference  to  the  fur 
seals  came  into  practical  effect  in  the  spring  of  1912.  The  sealing 
operations  on  the  Pribilof  Islands  during  the  season  of  1911  were 
conducted,  as  in  the  previous  year,  under  the  direct  control  of  the 
fur-seal  agents  of  the  Bureau.  The  herd  was  subject  to  the  usual 
ravages  of  pelagic  hunters  up  to  December  15,  1911. 

The  regulations  adopted  under  the  law  limited  the  killing  to 
young  male  seals  with  skins  weighing  not  less  than  5  poimds  and  not 
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more  than  8^  pounds  green,  which  limits  embraced  pelts  from  3-year- 
old  or  the  larger  2-year-old  bachelor  seals.  No  killing  was  permitted 
until  there  had  been  made  a  reservation  of  1,000  of  the  finest  3-year- 
old  males  for  breeding  purposes.  No  quota  of  seals  to  be  killed  was 
decided  on  in  advance,  as  it  was  the  policy  to  take  only  such  seals  of 
killable  size  and  age  as  remained  after  the  reservation  had  been 
made. 

The  number  of  skins  shipped  in  1911  was  9,554  from  St.  Paul 
Island  and  2,448  from  St.  George,  a  total  of  12,002.*  These  were  sent 
to  London  and  sold  at  public  auction  on  December  15, 191 1,  by  Messrs. 
C.  M.  Lampson  &  Co.,  who  acted  as  agents  for  the  Government  in 
the  matter.  The  net  proceeds  of  the  sale  were  $386,862.28,  for  which 
sum  a  certified  check  was  duly  received  and  covered  into  the  Treasury. 
Under  the  leasing  system  which  prevailed  prior  to  1910  the  Govern- 
ment would  have  received  only  $122,720.45  for  the  season's  take. 

MINOR   FUR  RESOURCES. 

The  blue-fox  herds  on  the  Pribilof  Islands  were  managed  by  the 
Government  for  the  first  time  in  the  winter  of  1910-11.  The  skins 
taken  were  shipped  to  London  with  the  fur-seal  skins  and  sold  under 
the  same  auspices  on  March  18  and  19,  1912.  The  consignment 
consisted  of  371  blue  skins  and  20  white  skins,  and  the  net  proceeds 
therefrom  were  $15,096.58.  Some  of  the  blue-fox  skins  brought 
$85  apiece,  and  the  average  price  was  over  $44.  The  Bureau  is 
making  special  efforts  to  improve  the  stock  of  foxes  and  the  methods 
of  handling  the  herds.  The  results  of  experiments  in  feeding  and 
selective  breeding  that  are  now  in  progress  give  reason  to  believe 
that  the  output  can  be  greatly  increased  and  the  quality  of  the  fur 
enhanced. 

To  enable  the  Department  to  cany  out  the  duties  with  reference 
to  the  fur-bearing  animals  of  AlfEksl^a  imposed  by  the  act  of  April  21, 
1910,  Congress  has  provided  for  a  small  force  of  wardens  (one  chief 
warden  and  four  deputies),  who  have  been  duly  selected  and  appointed 
and  have  been  in  the  field  continuously  since  the  summer  of  1911. 
The  wardens  have  been  assigned  to  the  more  important  fur-produc- 
ing regions,  where  they  live  with  the  hunters  and  trappers,  study 
their  methods,  advise  them  as  to  the  requirements  and  objects  of 
the  laws,  make  investigations  of  the  habits  and  distribution  of  the 
different  fur-bearing  animals,  and  note  the  condition  of  the  fur  of 
each  species  in  each  month  in  order  to  determine  for  each  region 
when  that  fur  is  prime.     A  further  duty  of  the  wardens  is  to  create 

1  By  inadTertenoe  4  skins  taken  from  Japanese  poachers  Joly  30, 1910,  and  shipped  to  London  with  the 
oooalgnment  of  that  year  were  stated  In  the  annual  report  of  the  Alaska  Fisheries  Benrice  (Biirean  of 
Flahertos  Docament  Na  766)  to  have  been  Indnded  in  the  shipment  for  1911.  The  actual  number 
shipped  in  1911  was  12,003,  not  12,006  as  stated  on  page  95  and  indicated  on  i>age  06  of  that  document 
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among  buyers  of  pelts  a  sentiment  against  the  handling  of  unprime 
skins,  and  to  show  the  native  hunters  and  trappers  that  their  own 
interests  require  the  enforcement  of  such  regulations  as  will  maintain 
the  supply  of  fur-bearing  animals. 

An  arrangement  has  been  made  with  the  governor  of  Alaska 
whereby  the  laws  pertaining  to  both  fur-bearing  and  game  animals 
will  be  more  effectively  enforced.  Five  of  the  Alaska  game  wardens 
have  been  appointed  special  fur  wardens  for  the  Department  and 
given  a  nominal  salary,  and  the  five  wardens  of  the  Department  have 
been  appointed  special  game  wardens  for  Alaska,  the  special  wardens 
in  each  case  being  vested  with  all  the  authority  possessed  by  the 
regular  wardens. 

FISHERY  MATTERS  IN  CONGRESS. 

During  the  year  various  matters  of  importance  to  the  Bureau  of 
Fisheries  and  the  fishing  industry  of  the  country  were  under  con- 
sideration by  Congress. 

Numerous  bills  providing  for  the  establishment  of  new  fish-hatching 
stations  in  all  parts  of  the  country  w^ere  introduced  and  considered 
by  appropriate  commjittees.  In  the  case  of  most  of  the  bills  the 
Department,  on  request,  gave  to  the  committees  an  expression  of 
opinion  as  to  their  merits  and  the  desirability  of  their  passage.  A 
number  of  the  measures  were  favorably  reported  and  acted  on  by 
one  House,  but  none  had  been  enacted  into  law  by  the  end  of  the  fiscal 
year.  The .  restrictions  advocated  by  the  Department  and  Bureau 
in  the  establishment  of  fish  hatcheries,  the  necessity  for  which  has 
been  shown  in  previous  years,  have  been  accepted  by  committees  of 
Congress  and  inserted  in  nearly  eveiy  bill  reported. 

The  Senate  Committee  on  Fisheries  held  protracted  hearings  on 
a  bill  amending  the  present  laws  affecting  the  fisheries  of  Alaska  and 
the  functions  of  the  Department  in  connection  with  the  protection 
and  administration  of  the  industry.  The  bill  has  been  prepared 
because  of  the  belief  among  the  fishery  interests,  which  is  confirmed 
by  the  experience  of  the  Bureau,  that  the  existing  laws  need  revision 
in  order  to  meet  present  requirements  and  to  provide  more  ade- 
quately for  future  conditions. 

In  a  bill  providing  for  a  territorial  form  of  government  for  Alaska 
which  was  favorably  considered  by  both  Houses  of  Congress  and 
enacted  into  law  early  in  the  fiscal  year  1913,  there  was  a  provision 
that  the  territorial  legislature  should  have  no  authority  to  alter, 
amend,  modify,  or  repeal  laws  relative  to  fish,  fur  seals,  and  other 
fur-bearing  animals. 

The  act  of  June  20,  1906,  for  the  protection  of  the  sponge  fisheries 
of  the  United  States,  having  been  found  to  be  very  difficult  of  enforce- 
ment, a  new  bill  covering  this  subject  was  introduced  in  the  Senate 
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April  17,  1912,  and  was  passed  by  that  body  early  in  the  next  fiscal 
year.  The  measure  makes  new  regulations  covering  the  use  of  diving 
apparatus  in  the  Florida  sponge  fishery,  and  if  enacted  into  law  will 
prohibit  citizens  of  the  United  States  from  taking  sponges  by  diving 
except  between  October  1  and  July  1  of  each  year  in  depths  of  40 
to  150  feet,  and  will  also  prohibit  the  taking  at  any  time  of  sponges 
less  than  5  inches  in  diameter.  The  Bureau  has  for  many  years 
been  solicitous  for  Che  welfare  of  the  sponge  fishery  and  regards  this 
legislation  as  necessary  for  the  perpetuity  of  the  industry. 

In  May,  1912,  the  House  Committee  on  the  Merchant  Marine  and 
Fisheries  had  a  hearing  on  a  bill  which  would  have  the  effect  of 
prohibiting  the  method  of  fishing  known  as  beam  trawling  or  otter 
trawling.  This  fishery  is  of  comparatively  recent  origin  in  the 
United  States  and  is  of  very  limited  extent,  being  practically  re- 
stricted to  a  few  vessels  making  their  headquarters  at  Boston.  The 
method  is  strongly  opposed  by  the  line  fishermen  of  New  England 
on  the  ground  that  it  is  very  destructive.  In  the  course  of  the 
hearing  it  became  apparent  that  there  was  a  marked  difference  of 
opinion  regarding  the  effects  of  the  trawl-net  fishery.  The  Deputy 
Conmiissioner  of  Fisheries,  in  a  statement  made  to  the  committee 
on  behalf  of  the  Bureau,  took  the  position  that  the  question  presents 
too  many  important  phases  to  be  disposed  of  without  the  fullest 
consideration;  that  the  information  on  which  Congress  can  act 
advisedly  does  not  exist;  and  that  authority  should  be  given  for  an 
impartial  inquiry  by  the  Bureau.  The  committee  accepted  this 
view,  adjourned  the  hearing,  and  submitted  a  favorable  report  on  a 
joint  resolution,  providing  that  **the  Commissioner  of  Fisheries  be, 
and  he  is  hereby,  authorized  and  directed  to  make  an  investigation 
into  the  method  of  fishing  known  as  otter  and  beam  trawling  and  to 
report  to  Congress  whether  or  not  this  method  of  fishing  is  destructive 
to  the  fish  species  or  is  otherwise  harmful  or  undesirable,"  and  ''in 
the  event  that  the  Commissioner  finds  this  method  of  fishing  to  be 
destructive,  harmful,  or  undesirable  he  shall  recommend  to  Congress 
such  legislation  as  he  may  deem  necessary." 

A  bill  carrying  out  the  articles  of  the  convention  between  the 
United  States,  Great  Britain,  Russia,  and  Japan  for  the  protection 
of  the  fur  seal  and  sea  otter  of  the  North  I^acific  Ocean  was  passed 
by  the  House  of  Representatives  on  February  14,  1912,  after  hearings 
before  the  Committee  on  Foreign  Affairs,  at  which  representatives  of 
the  Bureau  testified.  The  bill  reaffirmed  the  provisions  of  the  treaty 
ratified  by  the  Senate  on  July  7, 1911,  which  became  effective  Decem- 
ber 15,  1911,  and  in  addition  contained  clauses  affecting  the  taking 
of  seals  on  land.  At  the  close  of  the  fiscal  year  no  action  had  been 
taken  on  the  measure  by  the  Senate.  Hearings  on  the  fur-seal  service 
before  the  House  Committee  on  Expenditures  in  the  Department  of' 
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Commerce  and  Labor  were  continued  throughout  the  fiscal  year,  and 
have  not  yet  been  concluded.  Up  to  June  30,  1912,  29  hearings 
had  been  held  and  the  printed  testimony  had  been  issued  in  13  parts, 
comprising  896  printed  pages. 

The  question  of  Federal  control  over  migratory  birds  is  covered 
by  several  bills  pending  in  Congress.  During  hearings  on  these  bills, 
arguments  were  incidentally  presented  by  State  officials  and  others 
favoring  the  extension  of  Federal  jurisdiction  so  as  to  cover  migratory 
fishes.  The  serious  condition  of  the  fish  supply  in  some  interstate 
streams,  and  the  apparent  inability  of  the  States  to  afford  adequate 
protection,  appear  to  warrant  this  appeal  to  Congress. 

The  diplomatic  and  consular  appropriation  act  for  the  fiscal  year 
ending  June  30,  1913,  contains  an  item  authorizing  the  participation 
of  the  United  States  in  the  Permanent  International  Council  for  the 
Exploration  of  the  Sea.  The  bill  carries  an  appropriation  for  the 
pro  rata  share  of  this  country  in  the  administrative  expenses  of  the 
council  and  for  other  purposes,  including  the  attendance  ''of  an  expert 
official  representative  at  the  annual  meeting.''  Reference  has  been 
made  in  a  previous  report  to  the  purposes,  organization,  and  work  of 
this  council,  and  to  the  official  invitation  to  join  the  council,  extended 
to  the  United  States  Government  several  years  ago.  The  matter 
comes  under  the  jurisdiction  of  the  Department  of  State,  but  the 
necessary  cooperative  and  independent  investigations  growing  out 
of  this  affiliation  with  the  nations  of  Europe  will  be  conducted  by 
this  Bureau. 

MISCELLANEOUS  RELATIONS  AND  ACTIVITIES. 

NEW   STATIONS   AND   IMPROVEMENTS. 

Recognizing  the  value  and  efficiency  of  the  Bureau's  work  in 
maintaining  and  increasing  the  supply  of  native  food  fishes.  Congress 
has  authorized  the  establishment  of  new  fish-cultural  stations  in 
Kentucky,  South  Carolina,  and  Wyoming.  Investigations  have 
been  made  looking  to  the  selection  of  sites  for  these  stations,  and 
locations  have  been  decided  on  at  Louisville,  Ky.,  Orangeburg,  S.  C, 
and  Saratoga,  Wyo.  It  is  expected  that  construction  work  on  these 
stations  will  have  progressed  sufficiently  to  enable  practical  operations 
to  begin  by  the  close  of  the  fiscal  year  1913. 

By  authority  of  the  act  of  January  29,  1909,  authorizing  the 
construction  of  two  or  more  salmon-culture  stations  in  the  Puget 
Sound  region,  two  stations  (Quilcene  and  Duckabush)  have  been 
completed  and  opened  for  work,  land  has  been  acquired  for  a  station 
(Birdsview)  operated  as  an  auxiliary  of  the  Baker  Lake  hatchery, 
and  there  has  been  an  examination  of  a  site  at  Darlington  with  a 
view  to  the  establishment  of  a  fourth  station  within  the  limits  of  the 
original  appropriation. 
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At  Homer,  Minn.,  a  hatchery  building  20  by  55  feet,  with  hatching 
room,  laboratory,  offices,  etc.,  has  been  erected,  together  with  a 
cottage  and  other  necessary  buildings. 

At  the  Leadville,  Colo.,  station  a  foreman's  house,  boiler  house 
with  work  rooms  and  shops,  a  bam,  and  other  necessary  buildings 
were  constructed,  and  improvements  were  made  to  the  ponds  and 
grounds. 

At  the  Fairport,  Iowa,  biological  station  two  additional  cottages, 
a  bam,  and  tank  house  have  been  built,  and  filtering  plant,  cisterns, 
pipe  lines,  culvert,  and  other  additions  to  the  water  system  have 
been  completed.  Plans  are  ready  for  a  laboratory  50  by  100  feet 
and  a  contract  for  its  construction  will  soon  be  let. 

The  establishment  of  a  biological  station  on  the  Gulf  coast  of 
Florida  was  authorized  by  Congress,  in  an  act  approved  March  1, 
1911,  the  cost  not  to  exceed  $50,000,  and  an  initial  appropriation  of 
$25,000  was  made  for  the  purpose  in  the  sundry  civil  act  for  1912. 
The  act  of  authorization  provides  that  the  State  of  Florida  shall 
donate  and  transfer,  free  of  cost,  to  the  United  States  the  necessary 
land  and  water  rights  required  for  the  laboratory.  Pursuant  to 
this  provision  the  Florida  legislature,  by  act  approved  June  3,  1911, 
took  steps  for  the  acquisition  of  a  site  by  creating  a  commission  to 
confer  with  the  Secretary  of  Commerce  and  Labor  regarding  the 
selection.  A  number  of  sites  have  been  examined,  but  no  final 
selection  has  yet  been  made. 

VESSEL  SERVICE. 

While  the  steamer  Albatross  was  engaged  in  investigation  of  cod 
and  halibut  grounds  in  the  north  Pacific  Ocean  during  the  sunmier 
of  1911,  reported  upon  elsewhere,  it  was  discovered  as  the  result  of 
a  survey  by  a  board  of  officers  that  the  ship  was  in  bad  condition,  the 
iron  deck  and  plates  in  the  hull  being  badly  corroded.  Further 
examinations  on  arrival  at  Sausalito  developed  the  fact  that  the 
condition  was  even  worse  than  was  supposed;  so  bad,  in  fact,  as  to 
make  it  dangerous  for  the  vessel  to  go  to  sea.  The  original  construc- 
tion of  the  ship  was  so  good,  however,  and  she  is  still  so  strong  gen- 
erally, that  it  was  considered  highly  desirable  to  ask  for  a  special 
appropriation  for  comprehensive  repairs  and  refitting.  Tliis  was 
not  granted  during  the  year  and  will  be  again  recommended.  Mean- 
time the  work  of  the  Albatross  has  been  confijied  since  last  autumn 
to  a  biological  survey  of  San  Francisco  Bay. 

The  steamer  Fish  Hawk  was  occupied  during  the  summer  of  1911 
at  Woods  Hole  in  connection  with  the  biological  work,  and  late  in 
October  was  sent  to  the  yard  of  the  Pusey  &  Jones  Co.  at  Wilmington^ 
Del.,  with  which  firm  a  contract  had  been  entered  into  for  extensive 
repairs.    During  the  winter  and  early  spring  the  vessel  was  thor- 
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oughly  overhauled,  all  of  the  upper  works  above  the  iron  hull  being 
removed  and  replaced  with  new  material.  A  new  boiler  was  installed, 
engines  put  in  first-class  condition,  new  interior  fittings  provided, 
and  certain  modifications  made  in  the  arrangement  of  space  which 
will  add  to  the  efficiency  and  convenience  of  the  vessel.  As  the  iron 
hull  is  considered  to  be  as  good  as  when  built,  it  is  believed  that  many 
years'  service  can  be  expected  from  the  Fish  Hawk  with  no  extra- 
ordinary expenditures. 

The  schooner  Grampus  and  the  smaller  vessels  of  the  Bureau  have 
been  engaged  as  heretofore  in  fish-cultural  work  in  connection  with 
the  various  stations. 

ft 

PUBLICATIONS   AND   LIBRARY. 

A  new  series  of  publications  of  the  Bureau  has  been  established 
in  a  form  designated  ''Economic  Circular."  These  brief  papera  are 
intended  primarily  to  be  the  medium  of  prompt  report  upon  the 
main  features  and  practical  results  of  work  for  which  a  more  com- 
plete account  requiring  much  more  time  in  preparation  will  appear 
later.  Economic  Circular  No.  1,  ''Condition  of  the  mussel  beds  of 
the  Cumberland  River  in  1911,"  issued  February  13,  1912,  and  dis- 
tributed among  the  mussel  fishermen  and  button  makers,  was  the 
only  paper  of  this  series  issued  during  the  past  fiscal  year,  but  others 
of  the  same  character  were  ready  to  appear  shortly  thereafter. 
Through  this  series  of  circulars  it  will  also  be  possible  to  publish  brief 
notices  of  other  important  subjects  not  requiring  detailed  investi- 
gation or  discussion  but  valuable  as  information  in  particular 
branches  of  the  fishing  industries. 

The  following  documents  relating  to  the  Bureau's  work  were 
issued  during  the  year  and  seven  of  previous  issue  were  reprinted : 

Natural  history  of  the  American  lobster.  By  Francis  H.  Herrick.  From  Bulletin, 
vol.  XXIX,  1909,  p.  149-408,  pi.  xxviii-xlvii,  42  text  fig.  Document  747,  Issued 
July  28,  1911. 

Special  investigation  of  the  fur-seal  rookeries  in  1910.  By  Harold  Heath.  Docu- 
ment 748,  22  p.,  issued  November  10,  1911. 

The  fur-seal  fisheries  of  Alaska  in  1910.  By  Walter  I.  Lembkey.  Dociunent  749, 
40  p.,  issued  November  8,  1911, 

The  Balmon  fisheries  of  the  Pacific  coast.  By  John  N.  Cobb.  Document  751,  182 
p.,  issued  November  25,  1911. 

Effects  of  explosive  sounds  such  as  those  produced  by  motor  boats  and  guns  upon 
fishes.    By  G.  H.  Parker.     Document  752,  10  p.,  issued  October  12,  1911. 

Report  of  the  Commissioner  of  Fisheries  for  the  fiscal  year  ended  June  30,  1911. 
Document  753,  70  p.,  issued  February  23, 1912. 

Fishes  from  Bering  Sea  and  Kamchatka.  By  C.  H.  Gilbert  and  C.  V.  Burke. 
From  Bulletin,  vol.  xxx,  1910,  p.  31-96,  37  text  fig.  Document  754,  issued  May 
6,  1912. 

Sound  as  a  directing  influence  in  the  movements  of  fishes.  By  G.  H.  Parker. 
From  Bulletin,  vol.  xxx,  1910,  p.  97-104.    Document  755,  issued  April  27,  1912. 
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Studies  on  the  reproduction  and  artificial  propagation  of  freeh-water  muBBelfi. 
By  George  Lefevre  and  Winterton  C.  Curtis.  From  Bulletin,  vol.  xxx,  1910,  p. 
105-202,  4  text  ^.,  pi.  vi-xvn.    Document  756,  issued  May  10,  1912. 

The  mussel  €auna  of  the  Maimiee  River.  By  Charles  B.  Wilson  and  H.  Walton 
Clark.    Document  757,  72  p.,  2  pi.    Issued  April  22,  1912. 

The  mussel  fauna  of  the  Kankakee  Basin.  By  Charles  B.  Wilson  and  H.  Walton 
Clark.    Document  758,  52  p.,  1  pi.,  1  chart,  issued  March  19,  1912. 

The  mussels  of  the  Big  Buffalo  Fork  of  White  River,  Arkansas.  By  Seth  E.  Meek 
and  H.  Walton  Clark.    Document  759,  20  p.,  issued  March  19,  1912. 

The  Bryozoa  of  the  Woods  Hole  r^on.  By  Raymond  C.  Osbum.  From  Bulletin, 
vol.  XXX,  1910,  p.  203-266,  pi.  xvm-xxxi.    Document  760,  issued  June  25,  1912. 

There  have  been  636  additions  to  the  main  Ubrary  during  1912,  of 
which  405  were  acquired  by  gift,  115  by  purchase,  and  16  by  transfer 
from  the  Library  of  Congress.  The  additions  to  the  working  collec- 
tions of  books  at  the  biological  stations  at  Woods  Hole  and  Fairport 
number  280  and  200,  respectively.  Satisfactory  progress  has  been 
made  in  cataloguing  and  in  recataloguing,  cards  for  all  documents 
that  have  appeared  in  the  Bulletin  of  the  Bureau  being  about  com- 
pleted. As  these  cards,  printed  by  the  Library  of  Congress,  are 
analytical,  they  wiU  be  valuable  not  only  in  the  various  libraries  of 
the  Bureau  but  in  all  libraries  in  which  its  pubUcations  are  deposited. 

INTEODUCTION  OF  REINDEER  ON  SEAL  ISLANDS. 

An  interesting  experiment  which  has  proved  highly  successful 
was  the  introduction  of  reindeer  on  the  PribUof  Islands,  where  these 
animals,  it  was  believed,  could  become  an  important  factor  in  the 
natives'  economy,  fumishiug  milk,  meat,  and  hides  and  being  useful 
also  as  burden  earners.  With  the  aid  of  the  Department  of  the 
Interior,  through  the  Bureau  of  Education,  40  reindeer  were  secured 
and  taken  to  the  islands  by  revenue  cutter  in  August,  1911,  25  being 
landed  on  St.  Paul  and  15  on  St.  George.  The  supply  of  reindeer 
moss  and  other  food  was  adequate,  and  the  herd  passed  through  the 
winter  in  excellent  condition.  Twenty-eight  healthy  fawns  were 
bom  in  the  spring,  and  it  is  believed  that  from  the  present  nucleus' 
a  considerable  herd  of  reindeer  will  become  a  permanent  addition 
to  the  island  resources. 

FISHERY  INTELLIGEXCE   SERVICE  FOR  PACIFIC   COAST. 

The  Bureau  has  for  many  years  maintained  at  Boston  and  Glouces- 
ter, Mass.,  the  two  principal  fishing  ports  on  the  northern  Atlantic 
coast,  a  service  for  collecting  and  diffusing  information  regardinj^ 
the  extent  and  condition  of  the  vessel  fisheries  centering  there.  In 
compUance  with  the  recommendations  of  the  Bureau,  Congress  has 
authorized  a  similar  service  for  Seattle,  the  principal  fishing  port  on 
the  Pacific  seaboard,  by  providing  for  a  local  agent.  Steps  ha'Ve 
been  taken  to  institute  this  service,  but  difficulty  in  securing  a 
properly  qualified  man  has  delayed  the  inauguratiop  of  the  work 
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ENFORCEMENT  OF  FOOD  AND  DRUGS  ACT. 

The  Bureau  of  Chemistry  of  the  Department  of  Agriculture,  which 
is  intrusted  with  the  enforcement  of  the  food  and  drugs  act  of  June 
30,  1906,  has  from  time  to  time  forwarded  to  the  Bureau  of  Fisheries 
for  examination  numerous  samples  of  fishery  products  of  foreign 
and  domestic  origin  which  have  been  collected  or  seized  in  all  parts 
of  the  country.  Reports  on  such  samples  have  been  duly  submitted 
for  the  information  and  guidance  of  the  Food  and  Drugs  Board  in 
proceeding  against  violators  of  the  law.  The  expert  assistance  of 
the  Bureau  has  been  sought  primarily  for  the  purpose  of  identifying 
fishery  foods,  of  passing  on  the  propriety  of  brands  and  labels,  and 
of  determining  the  wholesomeness  of  special  products.  Represent- 
atives of  the  Bureau  have  attended  hearings,  made  depositions,  and 
given  expert  testimony  in  court  trials. 

APPROPRIATIONS. 

The  total  appropriations  for  the  Bureau  for  the  fiscal  year  1912 
amounted  to  $1,132,990,  as  follows: 

Salaries $379,990 

Miscellaneous  expenses: 

Administration 10, 000 

Propagation  of  food  fishes 325, 000 

Inquiry  respecting  food  fishes 35, 000 

Statistical  inquiry 7 ,  500 

Maintenance  of  vessels CO,  000 

Protecting  seal  and  salmon  fisheries 100, 000 

Protecting  sponge  fisheries 5, 000 

Specials: 

Steamer  Fish  Hawk,  repairs 28, 000 

Steamer  Albatross^  wireless  apparatus 2, 500 

Continuation  of  construction—* 

Biological  station,  Fairport,  Iowa 50, 000 

Fish-cultural  station,  Homer,  Minn 27, 000 

Kepairs,  biological  station,  Beaufort,  N.  C 3, 000 

Establishment  of  fish-cultural  stations — 

South  Carolina 25,000 

Kentucky 25, 000 

Wyoming 25,000 

Establishment  of  biological  station.  Gulf  coast  of  Florida 25, 000 

An  itemized  statement  of  expenditures  authorized  by  the  foregoing 
appropriations  has  been  made,  as  requh-ed  by  law. 

RECOMMENDATIONS. 

Recommendations  previously  made  in  regard  to  the  establishment 
of  additional  hatching  stations  are  renewed.  Recent  experience  has 
emphasized  this  need,  which  is  becoming  more  pressing  each  year. 
Special  urgency  for  increased  fish-cultural  facilities  exists  in  the 
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southern  and  southwestern  States,  where  desirable  food  fishes 
suitable  for  pond  culture  can  be  produced  in  almost  unlimited  num- 
bers;  for  the  stocking  of  waters  in  all  parts  of  the  country.  The 
demand  for  the  black  basses  and  other  fishes  of  similar  habits  is  so 
great  and  insistent  that  the  Bureau  is  becoming  more  and  more 
embarrassed  by  its  continued  inability  to  meet  it,  owing  to  lack  of 
suitable  stations.  A  number  of  additional  hatcheries  for  the  migra- 
tory food  fishes  of  the  coastal  rivers  could  be  operated  to  excellent 
advantage  m  various  sections,  including  Alaska,  where,  in  the 
Bristol  Bay  region,  there  is  urgent  demand  for  one  large  station, 
while  in  southeastern  Alaska  a  number  of  smaller  plants  are  required. 

One  of  the  most  important  services  that  Congress  can  now  render 
to  the  fisheries  is  to  give  to  the  Bureau  the  means  of  carrying  on 
comprehensive  studies  of  fish  diseases  and  fish  breeding.  The 
establishment  of  a  fishery  experiment  station  for  this  purpose  can 
not  be  too  strongly  advocated,  and  the  representations  on  this 
subject  contained  in  last  year's  report  of  the  Bureau  are  repeated. 

There  is  likewise  need  for  a  biological  station  on  the  Pacific  sea- 
board, with  suitable  facilities  for  the  study  of  important  fishery 
problems  and  for  marine  fish  culture,  and  previous  recommendations 
hereon  are  renewed. 

In  the  estimates  submitted  to  Congsess,  provision  has  been  made 
for  a  new  steam  vessel  for  use  in  connection  with  the  fur-seal,  salmon, 
halibut,  and  other  fisheries  of  the  Pacific  coast,  where  the  Bureau's 
operations  are  rapidly  becoming  more  important  and  extensive. 
This  vessel,  to  cost  approximately  $225,000,  is  required  in  order  to 
properly  carry  out  the  duties  imposed  by  law. 

The  successful  condition  and  outcome  of  the  Bureau's  work  in  its 
various  fields  and  phases  may  be  attributed  largely  to  the  faithful 
and  efldcient  service  rendered  by  the  administrative  and  technical 
employees  in  Washington,  at  stations,  on  vessels,  and  in  the  field. 
In  commending  to  the  Secretary  the  chiefs  and  subordinates  for  their 
loyal  support  and  cooperation,  the  Commissioner  renews  this  fre- 
quently repeated  recommendation:  That  the  salaries  paid  throughout 
the  Bureau  be  readjusted,  to  the  end  that  present  inconsistencies 
and  injustices  may  be  corrected,  and  that  every  employee  may 
receive  the  compensation  demanded  by  changed  economic  conditions 
and  merited  by  individual  capacity  and  responsibility. 

Respectfully, 

Geo.  M,  Bowers, 

Commissioner. 
To  Hon.  Charles  Nagel, 

Secretary  of  Commerce  and  Labor, 
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CHARACTER  OP  THE  WORK. 

More  than  95  per  cent  of  the  output  of  the  fish-cultural  stations 
consists  of  important  commercial  species,  notably  the  salmons,  shad, 
whitefish,  pike  perch,  yellow  perch,  white  perch,  lake  trout,  cod, 
pollock,  flatfish,  and  lobsters.  These  are  hatched  in  lots  of  many 
millions  annually  and  planted  by  the  Bureau,  the  fresh-water  species 
principally  in  the  large  coastal  streams  and  in  the  Great  Lakes,  the 
marine  species  upon  the  inshore  fishing  grounds  of  the  Atlantic. 

The  cultivation  of  the  fishes  of  the  interior  waters,  generally  classed 
as  game  fishes,  although  a  comparatively  small  factor  in  the  total 
output,  is  a  very  important  feature  of  the  Bureau's  work,  supplying  as 
it  does  various  kinds  of  young  fish  for  public  streams,  lakes  and  ponds, 
fifihing  preserves,  private  ponds,  private  streams,  etc.,  in  all  parts 
of  the  United  States.  Among  the  fishes  most  extensively  produced  for 
these  purposes  are  several  species  of  trout,  the  grayling,  the  basses, 
crappie,  bream,  and  catfish;  various  others  also  are  handled.  The 
trouts  are  artificially  hatched  from  eggs  taken  from  both  wild  and 
domestic^ated  stock;  the  basses,  catfish,  and  others  are  derived  from 
mature  fish  held  in  ponds  for  breeding  purposes,  or  (except  the  small- 
mouth  black  bass)  they  are  rescued  from  the  overflows  of  the  Missis- 
sippi and  Illinois  Rivers.  Collections  from  the  latter  sources  include 
also  pike  and  pickerel,  which  are  not  distributed  to  applicants  but  are 
returned  immediately  to  the  main  streams. 

METHOD  OP  DISTRIBUTION. 

The  first  consideration  in  the  Bureau's  distribution  of  fishes  is  to 
make  ample  return  to  the  waters  from  which  eggs  or  fish  have  been 
collected.  The  remainder  of  the  product  is  consigned  to  suitable 
public  or  private  waters  upon  application  indorsed  by  a  United 
States  Senator  or  Representative,  the  Bureau  f lumishing  to  persons 
interested  an  application  blank  for  this  purpose.    The  blank  calls 

•The  detailed  report  of  the  dlstribation  of  flah  and  eggs  for  the  flacal  year  1911  was  not  printed.    In- 
cluded in  the  report  for  1912,  however,  will  be  found  a  mimmary  of  the  distribution  and  tables  of  fish  and 
I  furnished  to  State  flah  commissions  and  to  applicants  in  foreign  countries  during  that  year. 
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for  a  description  of  the  waters  to  be  stocked,  and  by  this  information 
is  determined  the  species  of  fish  that  is  suitable  and  the  number  that 
may  be  allotted  to  the  water  area  in  question.  Certain  predaceous 
species,  such  as  the  basses  and  perches,  are  not  furnished  for  waters 
inhabited  by  trout  or  other  valuable  fishes  to  Which  they  would  be 
destructive.  Nor,  of  course,  are  species  like  trout  and  salmon  fur- 
nished for  waters  already  stocked  with  fish  that  would  prey  upon  them. 

The  fish  are  carried  to  their  destination  in  railroad  cars  equipped 
for  the  purpose,  or  by  messengers  who  accompany  the  shipments  in 
baggage  cars,  and  are  delivered  to  the  applicant  free  of  charge,  at 
the  railroad  station  nearest  the  point  of  deposit.  The  applicant  is 
advised  by  telegraph  when  the  shipment  will  arrive,  and  is  expected 
to  make  due  provision  for  care  of  the  fish  until  planted.  Definite 
instructions  in  this  respect  are  furnished  at  the  time  of  shipment. 

During  the  past  fiscal  year  (July  1,  1911,  to  June  30,  1912)  the 
Bureau  received  9,446  applications  for  fish,  and  a  very  large  per  cent 
of  them  were  for  the  basses,  crappies,  sunfishes,  and  catfishes,  for 
stocking  artificial  ponds  on  farms.  The  demand  for  such  fish  has  for 
some  time  been  greater  than  could  be  met  with  available  resources. 

SIZE  OP  FISH  V\^HEN  DISTRIBUTED. 

Fishes  are  distributed  at  various  stages  of  development,  according 
to  the  species,  the  numbers  in  the  hatcheries,  and  the  f aciUties  for 
rearing.  The  commercial  fishes — such  as  the  shad,  whitefish,  lake 
trout,  pike  perch,  cod,  etc.,  hatched  in  lots  of  many  millions — are 
necessarily  planted  as  fry  shortly  after  hatching.  Atlantic  salmon, 
landlocked  salmon,  and  various  species  of  trout  are  reared,  in  such 
numbers  as  the  hatchery  facilities  permit,  to  fingerlings  from  1  to  6 
inches  in  length;  the  remainder  are  distributed  as  fry.** 

The  basses,  bream,  and  other  sunfishes  are  distributed  from  some 
three  weeks  after  they  are  hatched  until  they  are  several  months  of 
age.  When  the  last  lots  are  shipped  the  basses  usually  range  from 
4  to  6  inches  and  the  sunfishes  from  2  to  4  inches  in  length.  The 
numerous  fishes  collected  in  overflow  lands — basses,  crappie,  sun- 
fishes, catfishes,  yellow  perch,  and  others — are  2  to  6  inches  in  length 
when  taken  and  distributed. 

Eggs  are  distributed  only  to  State  hatcheries  and,  occasionally, 
to  applicants  who  have  hatchery  facilities. 

a  The  vaxTing  usage  in  the  classification  of  yoai:^  fish  as  to  size  has  cau<3ed  such  confusion  and  difficulty 
that  the  Bureau  has  adopted  uniform  definitions,  as  follows: 

Fry^t^  up  to  the  time  the  yolk  sac  is  absorbed  and  feeding  begins. 

Advanced  frjf^Hsih.  from  the  end  of  the  fry  period  until  they  have  reached  a  length  of  1  inch. 

Fingerlings^tiBb.  between  the  length  of  1  inch  and  the  yearling  stage,  the  various  sizes  to  be  designated 
4M  follows:  No.  1,  a  fish  1  inch  in  length  and  up  to  2  inches;  no.  2,  a  fish  2  inches  in  length  and  up  to  3  inches; 
no.  3,  a  fish  3  inches  in  length  and  up  to  4  inches,  etc. 

Yearlinffftiah.  that  are  1  year  old,  but  less  than  2  years  old  from  the  date  of  hatching;  these  may  b« 
4leslgnated  no.  1,  no.  2,  no.  3,  etc.,  after  the  plan  prescribed  for  fingerlings. 
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SIZE  OF  ALLOTMENTS. 

The  Bureau  does  not  attempt  to  furnish  to  any  one  applicant 
more  than  a  brood  stock  of  fish  for  a  given  private  pond  or  stream, 
it  being  expected  that  these  will  be  protected  until  they  have  had 
time  to  reproduce.  The  number  of  fish  in  an  allotment  is^  however, 
a  variable  quantity,  depending  upon  the  species  and  the  age  at 
which  distributed.  Brook  trout,  which  are  distributed  both  as  fry 
and  fingerlings,  are  allotted  in  much  larger  numbers  as  fry  than  as 
fingerlings  3  or  4  inches  long.  Pike  perch,  which,  owing  to  their 
excessive  cannibalism,  can  not  be  reared  and  are  consequently  dis- 
tributed as  fry,  may  be  supplied  in  lots  of  half  a  million,  where  an 
equal  water  area  would  receive  only  200  or  300  young  bass  from  2  to 
5  inches  long.  These  latter  larger  fish  have  a  much  better  chance  of 
reaching  maturity  than  have  the  fry,  and  the  actual  value  for  stockiDg 
purposes  of  a  few  hundred  fingerling  bass  may  therefore  equal  many 
thousand  times  this  number  of  pike  perch  fry. 

SPECIES  CULTIVATED. 

The  species  handled  by  the  Bureau  in  1911  and  1912  numbered 
some  50  fishes  and  the  lobster.  Of  these,  the  followiog  were  arti- 
ficially propagated: 

The  CATPIBHB8  (SlLUIOD^): 

Horned  pout,  bullhead,  yellow  cat  (Ameiurus  nebrdonu). 

Marbled  cat  (Ameiurua  rulmJosus  marmoratus). 
The  suckers  and  buffalo-fishes  (CATosroiciDiE): 

Small-moutJi  buffalo-fiah  {Ictiobus  bubaliis). 

Gominon  bu£faIo-fish  (Ictiohus  cyprindla). 

Black  buffalo-fish  {Ictiolms  urus). 
The  shads  and  herrings  (CLUPEiDiE): 

Shad  (AloM  aapidisnma). 
The  salmons,  trouts,  whitefishbs,  etc.  (Salmonid.e): 

Common  whitefish  {Coregoniu  albus  and  C.  dupeaformis). 

Lake  herring,  cisco  {LeucidUhys  artedi). 

Chinook  salmon,  king  salmon,  quinnat  salmon  (Oncorkffnchus  tschawytscha). 

Silver  salmon,  coho  (Oneorhynchiu  bistdch). 

Blueback  salmon,  redfish,  sockeye  (Onchorkifnchua  nerka). 

Humpback  salmon  (Oncorhynchus  gorhuscha). 

Dog  salmon  {OncxjThynchus  ieta). 

Steelhead  trout,  hardhead  {Salmo  gairdneri). 

Rainbow  trout  (Salmo  irideus). 

Atlantic  salmon  (Salmo  sdUar), 

Landlocked  salmon  (Salmo  sebago), 

Blackspotted  trouts:  Yellowstone  Lake  trout  or  cutthroat  trout  (Salmo  Uwisi); 
Tahoe  trout  (Salmo  Jieruhawi), 

Scotch  sea  trout  (Salmo  irvUa).    Introduced  species. 

Loch  Leven  trout  (Salmo  tnUta  levenensis).    Introduced  species,  propagated  in 
limited  niunbers  for  observation. 

Lake  trout,  Mackinaw  trout,  longe,  togue  (CriativoTMr  namaycuah). 

Brook  trout,  speckled  trout  (SalvdinusJmUinalU). 

Sunapee  trout  (Salvdinui  awreoliu). 
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Th^  ORATLING8  (ThYMALLIB^): 

Montana  grayling  ( Tkymalltis  montanus). 
The  smelts  (AROENTiNiDiB): 

American  smelt  (fismenu  mordax). 
The  basses,  sunfishes,  and  grafpies  (OEMraARCHiDA): 

Crappie  (PoTnoxis  annularis). 

Strawberry  bass,  calico  bass  (Pomoxis  sparoides). 

Rock  bass,  red-eye,  goggle-eye  {Ambloplites  rupestria), 

Warmouth,  goggle-eye  (Chssnobrytttu  gulosus). 

Small-mouth  black  bass  (Microptems  dolamieu). 

Large-mouth  black  bass  (Micropterus  salmoides), 

Bluegill  bream,  bluegill  sunfish  (Lepomis  pallidus). 

Other  sunfishes,  chiefly  Eupomotis  gihboaus. 

The  PERCHES  (PERCIDiS): 

Pike  perch,  wall-eyed  pike,  yellow  pike,  blue  pike  {Stizostedion  vitreum). 

Yellow  perch,  ring  perch  (Percaflavescens). 
The  sea  basses  (Serranidjb): 

Striped  bass,  rockfish  (Roccus  lineaius). 

White  perch  {Morone  ajnericana). 
The  poroies  (Sparid^)  : 

Poigy  {Stenotomu8  chrysopB), 
The  cods  (Gadid^): 

Cod  {GaduB  calkarias). 

Haddock  (Melanogrammus  xglefinus). 

Pollock  (Pollachius  virens). 
The  plounders  (Pleuronectid^)  : 

Winter  flounder,  American  flatfish  (Pseudopleuronectes  americaniLs), 
Crustaceans: 

American  lobster  {HoTnarus  ameryxmuB). 

After  the  annual  seasons  of  high  water  in  the  Mississippi  basin, 
great  numbers  of  young  fish  are  left  in  sloughs  and  pools  when  the 
waters  have  receded,  and  would  eventually  die  by  the  drying  up  of 
these  shallow  places  in  summer  or  freezing  in  winter.  Large  collec- 
tions are  made  from  such  sources,  for  return  to  the  original  stream 
and,  of  the  most  abundant  species,  also  to  supplement  the  hatchery 
stock  for  distribution.    The  fishes  so  collected  in  1912  were  as  follows: 

The  catfishes  (Silurid^)  : 

Spotted  cat,  blue  cat,  channel  cat  (Ictaltarus  punctatus).    Only  limited  numbers 
obtainable. 

Homed  pout,  bullhead,  yellow  cat  (Ameiurus  Tiebuloms). 
The  suckers  and  buffalo-fishes  (CATosTOMroiB): 

Small-mouth  buffalo-fish  (Ictiobus  hubaliis). 

Conmion  buffalo-fish  (Icttohtts  cyprinella). 

Black  buffalo-fish  (Ictiobtut  urus). 
The  minnows  and  carps  (Otprinid^)  : 

Carp  {CyprinuB  carpio).    Distributed  in  rare  instances,  for  waters  imsuited  to 
other  species. 
The  pikes  and  pickerels  (Esocida): 

Pike  (Ebox  lucius).    Restored  to  the  streams;  not  distributed. 

Pickerel  (Eaox  reticulatua).    Restored  to  the  streams;  not  distributed. 
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The  basbbs,  sunftshes,  and  cbafpies  (Cbntrabchida): 

Cnippie  (Pojjwxu  anniUaru). 

Rock  bsM,  red-eye,  goggle-eye  {Ambloplita  ruptitrit). 

WannoHth,  goggle-oye  (Chttnobryttui  ifulotut). 

Laige-mouth  black  baas  {Mieropterua  lalmouJa). 

Small-mouth  black  bass  {Microplfnu  dolomieu). 

Bluegill  bream,  btuegill  amifiah  {Lepomit  pallidui). 

Other  sunfiBhea,  cbietly  Eupomolii  ^bbona. 
Th.  P.BCHE.  (Percidj):     , 

Yellow  perch,  ring  perch  {Pereafiavetceru). 
Thb  cboakbbs  (Scisnids); 

Freeb-water  drum,  aheepshettd,  %aspe'i%a»{Aphi^'notut  gnmment).    Only  limited 
numbers  obtainable;  not  distributed. 
The  sba  babses  (Serbanida ): 

White  baas  (Roa:uM  duympt). 

Yellow  baas  {Morone  intemipta). 
The  eiiBLTs(ABOENnNiDs); 

American  smelt  {Otnerui  nmrtiax). 

Certain  introduced  species  are  propagated  to  a  limited  extent,  as 
follows : 
Thb  minnows  and  carfs  (Ctprihidjb): 

Goldfiah   ^Canutiut   auratvt).     Propagated   for   ornamental    pnrposea;   not   dia- 

tributed. 
Ide  (Ltvciteut  idu«).    Cultivated  variety,  golden  ide.    Propagated  for  ornamental 
purpoees;  not  distributed. 

SUMMARIZED  STATEMENTS  OF  DISTRIBUTION. 

The  following  tables  summarize  the  number  of  eggs  and  fish  actually 
distributed  during  the  fiscal  years  1911  and  1912,  or  in  other  words, 
the  output  of  the  hatcheries  with  all  losses  in  transportation  deducted. 


SUHHABT  BT  SPEaES  C 


0  Fish  Eggs  Dubino  the 


FISCAL  YEAR  II 


Species. 

E(S3. 

Frr- 

iSTi. 

Total. 

3SH,b40 
S3,Mi 

S58M0 

-~1 

:     OS 

li             04 
10            00 

00 

fiO 

84 

SI,  010, 000 

^SS'SS 

1,500,000 

122,300 

HJT6,fl78 

e«i,ooo 
i,:«2,ioa 

63,878 

''  mIoS 

l77,flS3 

'Si 

b'.M',em 

i,«^ooo 

fl,fiS7,S00 
'«6,M0 

S,7»3;hB 

BnmktToot 

12,500,863 

DISTBIBTTTION   OF  FISH   AND  FISH  BOOS,  1912, 


FISCAL  YEAR  1911— Continued. 


SpeoiM, 

Eeg»- 

Frjr. 

Flnnwlinp, 

-as."' 

Tol.1- 

g 

ia;SSS 

TB,«M 
1,S42,«70 

10 

147.260 
S2,«4I 

iS;i 

470,««7 

SZ,MI 

•■|;SS 

424.000,000 

273,090,000 

702,030.000 

11,118 

S|i 

16,000,000 

2,461 

668.000 
1V9.J11.000 
1:4.230.000 

170,631,0)0 

114.230,000 

888.768,000 

1,S71 

6»,  313, 614 

3,073,153,986 

14,827.030 

3,648. 2M,  536 

FISCAL  YEAR  1013. 


176,229 

208.381 

■elooo 

15.000 

as 
ss 
gg 

Is 

r8.ooo 

2,^,000 
9,K!.60O 

2,000 

89,875 
1,490,260 
10,666,700 
1^879;30O 

IS 

80)1,000 

404,  IW 

06,300 
1,960,060 
6,816,919 

108,000 

a,js8;Biii 

672,450 

3,660.000 
'61J.100 

21,647,700 

•■as 

"fi 

10,672 

200,000 

m'm 

1 

•SiSI 

m,w,m 

i2»,(66,o6o 

208,060,000 

i:^ 

8,500,000 

474,284,606 

5,366.000 
152,000,000 
9,676,000 

16.000,000 

11,720 

11,720 

2oi;72s;ooo 

i;SE 

.- 

22B,58»,9«) 

3,420.10(1,820 

31,214,271 

3.6»7.921,WT 

DISTBTBUTION  OF  FISH  AND  FISH  EQGS,  1912. 


11 


Allotments  of  Fish  and  Eoos  to  State  Fish  Commissions  fob  the  Fiscal  Years 

1911  AND  1912. 


1011 

1012 

State  and  speoles. 

Eggs. 

Fry. 

Flnger- 

yearungs, 
adults. 

Eggs. 

Fry 

Finger- 
lings, 
yearliziigs, 
adults. 

California: 

Chinook  salmon 

32,052,514 

20,526,550 
50,000 

OrayHiw 

SUvflT  ffUDion 

2,280,000 
200,000 

Colorado: 

Broolc  utKit 

25,000 
25,000 
60,000 

25,000 

2,000,000 

15,000,000 

5,000,000 

Onyling 

• 

Rainbow  tnat 

Coonecticut: 

Brook  troat 

Piko  pereh 

2,000,000 

15,000,000 

5,200,000 

White  pereh 

Yellow'perch 

8had...T7. 

600,000 

Idaho: 

Rainbow  tniat 

70,500 

Illinois: 

Pike  pereh 

d,  000, 000 

100,000 

lAke^nmt  .. 

Crapple 

40 

250 

20 

Vellow  perch . .  x ...... 

Maine: 

Brook  trout 

100,005 
75,000 

Landlocked  salmon 

200,000 

Massachusetts: 

Chinook  snJmon ^ 

10,000 
1,000,000 

10,000 

White  pefoh 

■> 

Mtehigan: 

Laketront 

4,000,000 
25,000 

3,000,000 

25,000 

20,400,000 

Landlocked  salmon 

Smelt 

Whlt^flsh  

10,000,000 
50,000,000 

Pike  perch 

MInneeota: 

10,000 

10,000 
250,000 

10,000 
100,000 

30,000 

60,000 

15,000,000 

2,500,000 

Lake  trout 

200,000 

25,000 

100,000 

25,000 

26,000 

3,000,000 

Landlocked  sisdmon 

Steolhoad  trout 

UiSBonri: 

Brook  trout 

• 

Rainbow  tiout 

Pike  perch 

Yellow  perch 

GntjUng. ,.,. ,, 

50,000 

Montana: 

Blackspotted  trout 

1,443,000 

Whit<^ 

500,000 

Nebraska- 
Brook  trout 

3,000 

Rainbow  trout 

50,00U 

235,000 
75,IK)0 
25,000 

50,000 

3,000 

Nevada: 

171,631 
50,000 
14,369 

25,000 

Brook  trout 

Rainbow  trout 

New  Hampshire: 

Chinook  salmon 

New  Jersey: 

Pike  perch    x  .  . 

2,500,000 

New  York: 

Blackspotted  trout 

• 

• 

40,000 
50,000 

200,000 

Lake  tiout 

100,000 

200,000 

10,500,OrX) 

50,000 

I«7,775,000 

273,000, 
1,500,000 

North  Dakota: 

Steelhead  trafut 

Pike  perch 

Blackspotted  trout 

Ohio: 

Pike  pereh 

101,600,000 

652,000 

2,000,000 

60,000 

8,000,000 

100,000 

Oreeon: 

Blackspotted  trout 

1 

Blueback  salmon 

Brook  trout 

Chinook  salmon. 

3,050,000 

Rainbow  trout 
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Allotments  of  Fish  and  Egos  to  State  Fish  Commissions  for  the  Fiscal  Years 

1911  AND  1912— Continued. 


1911 

• 

1913 

state  and  species. 

Eggs. 

Fry. 

Flnger- 

yewilngs, 
adults. 

Eggs. 

Fry. 

Finger- 

yeamngs, 
adults. 

Pennsylvania: 

lAke trout .....^  .  . 

100,000 

WhltAA^h 

44,000,000 

161,725,000 

100,000 

20,000 

Pike  porch 

Hilvf^r  Rftlnion 

Rhode  Island: 

T/andlooked  salmon 

Utah: 

I/ake  trout. 

50,000 

Rainbow  trout 

100,000 
60,000 

60,000 

Bteelbead  trout 

Vermont: 

rhinooir  salmon. .  

750 

100,000 

Silver  mlmon 

5,800 

Lake  trout 

100,000 
20,000 

100,000 
15,000 

Landlocked  salmon 

Brook  trout 

300 

Steelhead  trout 

58,000 

60,000 
100,000 

5,000,000 

Washington: 

Brook  trout 

Rainbow  trout 

WiacoDsin: 

Whiteflsh 

4,000,000 
2,000,000 

lAke  trout 

Btiwlhead  trout 

100,000 

2,000,000 
138,500 
100,000 

Wyoming: 

Blacopotted  trout 

445,000 
60,000 
60,000 
60,000 
25,000 

Rainbow  trout  .  

4,000 

. 

Steelhead  trout 

GravlinjF 

'       Lake  trout 

60,000 
150,000 

Brook  trout 

f 

Total 

550,470,414 

1,029,800 

1,060 

206,734,650 

3,100,000 

16,300 
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Shipments  op  Fish  and  Eoos  to  Foreign  Countries  During  the  Fiscal  Years 

1911  AND  1912. 


1911 

1912 

Country  and  species. 

Eggs. 

Fry. 

Flnger- 
Ungs. 

Eggs. 

Finger^ 
lings. 

Austria: 

Rftinlvivr  trout                             . 

100,000 

Brazil: 

flniAll-Tnmit.h  Murlr  bAm    , 

1,000 

Canada: 

PikA  TMnih                                       

6,000,000 

Cuba: 

Rftlnbow  troiit                                     

1,050 

France: 

Rftlnbow  tfvint                                       

25,000 

60,000 

20,000 
90,000 

50,000 

Oennany: 

R.Ainlvtiv  trant                                               

50,000 

Japan: 

T^molr  trant                  .       

* 

Rftlnhow  traiit                        

Portugal: 

RAinh<w  trant   .               

36,000 

Sweden: 

Black  baas 

200 

Total 

86,000 

6,000,000 

2,050 

335,000 

200 

DISTBIBUTION   OF  FISH  AND  FISH  EGGS,  1912. 
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DETAILS  OP   OUTPUT   FOR  igia. 

Notwithstanding  the  severe  handicap  placed  upon  the  Bureau's 
work  by  abnormally  unseasonable  weather  during  the  spawning 
period  of  many  important  species,  the  egg  collections  were  225;000;000 
in  excess  of  those  of  the  previous  year,  and  the  output  in  round  num- 
bers exceeded  that  of  1911  by  41,000,000  fish  and  eggs.  The  species 
produced  in  larger  numbers  in  1912  included  the  cod,  lobster,  flatfish, 
pollock,  haddock,  shad,  cisco,  the  silver,  chinook  and  humpback  sal- 
mons, steelhead,  rainbow,  Sunapee,  and  blackspotted  trout,  white 
perch,  yellow  perch,  striped  bass,  warmouth  bass,  white  bass,  fresh- 
water drum,  and  smelt. 

The  following  table  shows  the  work  of  the  different  stations  in  1912, 
the  period  of  operation,  and  the  eggs  and  fish  delivered  by  each 
station  for  distribution.  It  will  be  noted  that  transfers  of  eggs  and 
fish  from  station  to  station  are  frequent,  serviog  economy  and 
convenience  in  transportation  where  the  shipment  consists  of  eggs, 
and  giving  advantageous  distributing  centers  in  the  case  of  young  fish. 

Stations  Operated  and  the  Output  of  Each  for  the  Year  1912. 


Station  and  period  of 
operation. 


Afognak,  Alaska: 
Entire  year 


Baird,Cal.:a 
Entire  year. 


Battle  Creek,  Cal.: 

Dec-Jan 

Bombrook,Cal.:a 

Apr.-June 

MiirCTeek,Cal.:« 

Nov.-Jan 

Sparks,  Nov.: 

ICar.-Apr 


Baker  Lake,  Wash.: 
Entire  year 


BirdSYiew,  Wash.:a 
Entire  year 


Dnckabush,  Wash.: 
Entire  year 


Elwha,  Wash.:a 
Jan 


Species. 


Blueback  salmon. . . 
Humpback  salmon. . 


Brook  trout 

Chinook  salmon. 
Rainbow  trout. . 


Chinook  salmon. . 
Rainbow  trout. . 
Chinook  salmon. 


Black  spotted  trout. 
Rainbow  trout 


Blueback  salmon. . . 

Chinook  salmon 

Humpback  salmon. 
Silver  salmon 


Chinook  salmon 

Humpback  salmon. 

Silver  salmon 

Steelhead  trout 


Dog  salmon 

Humpback  salmon. 
Silver  salmon 


.do. 


Eggs. 


60,000 


11,090,000 

650,610 

9,547,550 

171,631 
14,360 


2,000 
733,000 


a  For  convenience  in  handling,  transfers  were  made  as  follows: 
Baird  to  Central  Station,  20,000  chinook  salmon  eggL 
Bombrook  to  Clackamas,  100,000  rainbow  trout  eggis. 
Mill  Creek  to  Nashua,  100,000  chinook  salmon  eggs. 


Output. 


Fry. 


7,738,000 
4,150,000 


7,243,325 
10,060 


400,455 


4,602,573 
6,500 
1,425 

1,870,974 

181,000 
1,116,500 
5,103,000 
2,001,650 

1,856,000 
045,000 
504,500 

257,000 


FingerlingSr 

yearimss, 

and  adults. 


10,666,700 
1,679,300 

47,000 


Total. 


18,304,700 
5,829,300 

47,000 

7,303,325 

10,080 

11,090,000 

1,067,065 

9,547,550 

171,631 
14,360 

4,602,573 
6,500 
1,425' 

1,670,074 

181,000 
1,116,500 
5,105,000 
2,734,650 

1,856,000 
945,000 
504,500 

257,000 


Silver 

36,000  steelheadirout  eggs, 

Elwha  to  Qniloene,  60,000  silver  salmon  eggs. 
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Stations  Operated  and  the  Outfitt  of  Each  fob  the  Yeab  1912 — Continued. 


station  and  period  of 
operatwn. 


Baker  lAke,  Wash.— Con. 
niabott,  wash.:a 
Entire  year. 


QnHoene,  Wa^.: 
Entire  year..... 


Battery,  Kd.: 
Apr.-May. . 


Boothbay  Harbor,  He.: 
Entire  year. 


Boieman,  Kont.: 
Entire  year..... 


Yellowstone^  Wyo.:« 

Joly-Aag 

Brvans  Point,  Kd.:« 
Apr.-May 


Gape  Vincent,  N.  Y.: 
Entire  year. , 


Central  Station,  Washing- 
ton, D.  C:  • 
Entire  year 


Claclramas,  Greg.: 
Entire  year 


Applegate,  Oreg.:a 
£ntire 


year. 


Species. 


Chinook  salmon 

Hnmpback  salmon.. 

Silver  salmon 

Steelhead  trout 


Dog  salmon 

Humpback  salmon.. 

Silver  salmon 

Steelhead  trout 


Shad 

White  perch. 
Yellow  perch. 


Cod 

Flatfish... 
Haddock.. 
Lobster... 


Black  spotted  trout. 

Brook  trout 

Grayling 

Rainbow  trout 

Steelhead  trout 


Black  spotted  trout. 


Shad 

Yellow  perch. 


Brook  trout , 

Lake  herring 

Lake  trout , 

Landlocked  salmon. 

Plkeperch , 

Rainbow  trout 

Whiteflsh 

Yellow  perch. 


Black  bass 

Brook  trout 

Catfish 

Chinook  salmon. 

Grapple 

Plkeperch 

Rainbow  trout 

Rock  bass 

Shad 

Small    mouth   black 
bass.  ' 

Smelt 

Sunflsh 

Wvmouth  bass 

Whitefish 

White  perch 

Yellow  perch 


Brook  trout 

Chinook  salmon. , 
Rainbow  trout. . . 
Steelhead  trout. . 


Chinook  salmon. 
Silver  salmon... 
Steelhead  trout. 


Output. 


Eggs. 


47,000 


15,000,000 


200,000 


0,218,000 


Fry. 


29,128 

106,000 

1,700,465 

265,666 

639,000 

397.400 

1,296,000 

27,000 

10,336,000 
452,900,000 
270,100,000 

6,230,000 

400,109,000 

11,316,000 

179,706,000 

1,063,000 
14,000 


80,769,000 
191,679,696 

919,000 

96,000 

2,375,700 

5,070 

16,700,000 

9,000 

10,400,000 

660,000 


24,400 


7,300,000 
8,000 


700,000 


360,000 

'3,'966,'666 


52,000 

2,910,000 

126,000 

184,000 

1,135,775 

2,356,885 

388,100 


FingerUngs, 

yearlings, 

and  adults. 


•  For  oonvenlenoe  in  handling,  transfers  wwe  made  as  follows: 
lUabott  to  Blrdsview,  203,000  steelhead  trout  aggs. 
Yelk>w8tone  to  Boseman,  3,581,000  blackspotted  trout 


611,000 
225,500 


91,500 
6,700 


560 


6,675 


8,306 

16,000 

1,962 


4,502 

"*4,*456 

100,660 

22,166 

2,346 


670 
66 


750,766 


Total. 


29,128 

106,000 

1,769,465 

255,665 

639,000 

897,400 

1,296,000 

74,000 

10,336,000 
467,900,000 
270,100,000 

6,230,000 

490,109,000 

11,316,000 

170,796,000 

1,674,000 

239,500 

200,000 

91,500 

6,700 

6,218,000 

80,709,000 
191,679,596 

919,000 

06,000 

2,375,700 

5,070 

16,700,000 

9,000 

10,400,000 

650,660 


6,675 
24,400 

8,396 
16,000 

1,962 
7,300,000 

8,000 

4,602 
700,000 

4,450 

100,660 

22,165 

2,346 

850,000 

670 

3,900,066 

52,000 

3,660,765 

126,000 

184,000 

1,135,776 

2,356,885 

388,100 


,      ,^.  to  Spearfiath,  3,040,000  blackspotted  trout 

i:  to  Leadville,  5,313,000  blackspotted  trout  egss. 

Bryans  Point  to  Central  Station,  4,030,000  yellow  perch  eggs  and  838,000  shad  eggs. 

Central  Station  to  Nashua,  lO^OOO  Chinook  salmon  llngerlings. 

Applegate  to  Bogoe  Bivar,  627,700  steelhead  troat  eggs. 
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Stations  Operated  and  the  Output  op  Each  for  the  Year  1912 — Continued. 


station  and  period  of 
operation. 


CSackamas,  Dree.— Con. 
Big  White  Salmon, 
Wash.: 

D6c,-Peb 

Casadero,  Greg.: 
Entire  year 


Fish  Lake,  Oreg.:« 

July 

Littie  White    Salmon, 
Wash.:  A 

Entire  year 

Lower    Kogue    River, 
Greg.:  a 

7an.-Mar 

Bocne  River,  Greg.: 

Entteeyear. 


Willamette,  Greg.: 

July-June 

Gold  Springs,  Ga.: 
Entire  year. 


GislgBrook,  Ke.:a 
Entire  year 


Upper  Penobscot,  Ife.: 

I>iihith,  Mlxm.':  »* 
Entire  3rear. 


EdentOD,  N.  C: 
Entire  year.... 

Weldon,N.  C: 

May 

Erwin,  Tenn.:a 
Entire  year. . . . 


OloDoeeter,  Mafls.:« 
Entire  3rear 


Spedes. 


Chinook  salmon. 


....do 

Steeihead  trout. 


Rainbow  trout. 


Chinook  salmon.. 


.do 


Black  spotted  trout. 

Chinooic  salmon. 

Rainbow  trout 

Steeihead  tiout 

Shad. 


Black  bass 

Catfish 

Rock  bass 

Sunfish 

Warmouth  bass 

Atlantic  salmon 

Bnx>k  trout , 

Landlocked  salmon. 
Scotch  sea  trout.... 


Atlantic  salmon. 


Brook  trout 

Lake  trout , 

Landlocked  salmon . 

Pikeperch 

Steeihead  trout 

Whiteflah 

Black  bass 

Shad 


Striped  bass. 


Black  bass.. 
Brook  trout. 

Carp 

Catfish 


Rainbow  trout 

Rock  bass 

8mall>mouth  black 
bass. 

Sunfish 

Yellow  perch 

Cod 

Flatfish 

Haddock 

Lobster 

Pollock 


Eggs. 


8,000,000 


350,000 


2,623,000 


Output. 


Fry. 


0,280,100 

863,600 
685,000 

05,400 


4,463,000 


3,083,200 

15,000 
4,455,365 


748,000 
3,064,000 

6,600 


20,872 
35,000 


1,820,340 


6,026,000 

"i'ifio'ooo' 


4,825,000 

600 
78,651,000 

5,366,000 
8,000 


48,610,000 

273,210,000 

81,300,000 

18.650,000 

288,420,000 


Fingerllngs, 

yearlings, 

and  adults. 


117,300 


655,006 


06,134 
177,700 


40,065 
2,371 

125 
27,300 

125 

22,711 

8,850 

16 

10,672 


356,000 

1,030,000 

2,000 


05,400 
7,300 


2,450 

254,500 

650 

450 

501,800 

11,850 

2,700 

40,100 
100 


Total 


6,280,10a 

363,600 
802,300 

06,400 


13,118,006 


8,063,200 

15,000 

4,455,366 

05,134 

026,700 

3,064,000 

46,556 
2,371 

126 
27,300 

126 

43,683 

43,850 

16 

10,672 

1,820,340 

356,000 

8,305,000 

2,000 

1,150,000 

05,400 

4,825,000 

7,000 
81,174,000 

6,356,000 

10,450 

254,500 

650 

450 

601,800 

11,850 

2,700 

40,100 
100 

48,610,000 

273,210,000 

81,390,000 

18,650,000 

288,420,000 


A  For  ccmvenience  in  handling,  transfers  were  made  as  follows: 
Fish  LaJce  to  Rogue  River,  104,480  rainbow  trout  eges. 
Little  White  Salmon  to  Clackamas.  1,100,000  chinook  salmon  eggs. 
Lower  Rogue  River  to  Applegate,  1,158,000  Chinook  salmon  eggs. 
Craig  Brook  to  Upper  Penobscot,  1,903,625  Atlantic  salmon  eggs. 
Duluth  to  Sault  Ste.  ICarie,  180,000  lake  trout  em\  to  Boceman.  60,000  lake  trout  eggs. 
Erwin  to  Wytbevllle,  550  sunfish  fingerllngs;  to Xoid  Springs.  1,400  carp  fingerllngs. 
Gloucester  to  Woods  Hole,  7S2,000  cod  eggs;  14,532,000  poUock  eggs;  84,674,000  flatfish  eggs;  10,686,000 
haddock  eggs. 
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Stations  Operated  and  the  Output  of  Each  fob  the  Year  1912 — Continued. 


Station  and  period  of 
operation. 


Green  Lake,  Me.:« 
Entire  year. 


Grand    Lake 
Meia 

Entire  year. . 


Streanif 


Homer,  Mlmi.:a 
Entire  year.... 


LeadTille,  Co]o.:a 
Entire  year 


Grand  Lake  Field  Sta- 
tion, Colo.: 

Sept 

Mammoth  Spring,  Ark.: a 
Entire  year 


Helena,  Ark.: 
Aug.-Oct... 


Mancbeflter,  Iowa:  a 
Entire  year 


Bellevue,  Iowa: 
June-Aug 


Species. 


Brook  trout 

Lake  trout 

Landlocked  salmon 
Smelt 


Brook  trout 

Landlocked  salmon . 


Black  baas 

Brook  trout 

Catfish 

Crappie 

Pike  perch 

Rainbow  trout. 

Sunflsh 

Yellow  perch.. 


Blaokspotted  trout. 

Brook  trout 

Landlocked  salmon. 
Rainbow  trout 


Blaokspotted  trout. 


Black  baas 

Crappie 

Rock  bass 

Small-mouth  black 

bass. 
Sunflsh 


Black  bass. 
Buffalo  fish. 

Carp.. 

Catfish 


Crappie... 
Drum .... 

Pike 

Rock  bass. 
Sunflsh... 


Output. 


Eggs. 


1,000 


1,000 
27,660,000 


195,000 


580,000 


Brook  trout 

BufiTaloflsh 

Lake  trout 

Pike  perch 

Rainbow  trout. 
Rock  baas 


Black  baas. 
Buffalofish. 

Carp 

Catfish 


Crappie 

Drum 

Pike 

Sunfish 

White  bass.., 
Yellow  perch. 


210,000 


Fry. 


1,432,500 

40,000 

113,000 

0,575,000 


3,438 
171,454 


42,000 


4,860,000 
7,000 


4,900 


500,000 


2,800,000 


700,000 


FingerUngs, 

yearlings, 

and  adults. 


80,000 
'42,'675 


28,112 
21,075 


403 
750 


5,900 
375 

4,391,500 
1,466,950 


623,500 


22,200 

500 

2,300 

36,015 

2,028 

16,812 
39,229 

1,550 
33,034 
23,891 

7,280 
115 

2,015 
20,712 

1,052,250 

121,000 

10 


142,900 
7,550 

25,335 


309,600 

30,924 

44,300 

1,940 

4,255 

40,450 

680 

930 


Total. 


1,513,500 

40,000 

156,675 

37,225,000 


3,438 
394,566 

21,076 

42,000 

483 

750 

4,850,000 

7,000 

5,900 

875 

4,391,500 

2,046,950 

4,900 

623,500 


500,000 

22,200 
500 

2,300 
36,015 

2,028 

16,812 
39,229 

1,550 
33,034 
23,891 

7,280 
115 

2,015 
20,712 

1,052,250 

121,000 

10 

2,800,000 

352,900 

7,550 

25,335 

700,000 

300,600 

30,924 

44,300 

1,940 

4,255 

40,450 

680 

930 


eggs 


a  For  oonvenienoe  in  handling,  transfers  were  made  as  follows: 

Green  Lake  to  Cape  Vincent,  6,000  landlocked  salmon  eggs;  to  St.  Johnsbury,  3,000  landlocked  salmon 

-,  to  Leadville,  5,000  landlocked  salmon  eggs:  to  Duluth,  3,000  landlocked  salmon  eggs. 

Grand  Lake  Stream  to  Green  Lake,  200,000  landlocked  salmon  eggs. 

Homer  to  North  McGregor,  25  yellow  perch  adults;  to  Quincy,  2,6K)0  sunflsh  fingerlings. 

Leadville  to  Clackamas.  100,000  brook  trout  eggs;  to  Bozeman,  200,000  brook  trout  eggs;  to  Baird, 
50,000  brook  trout  eggs:  to  Birdsview,  25,000  brook  trout  eggs. 

Mammoth  Spring  to  Tupelo,  1,250  rock  bass  flnjgerlings;  to  North  McGregor,  1,700  small-mouth  black 
bass  fingerlings;  to  Meredosia,  1,000  small-mouth  black  bass  fingerlings. 

Manchester  to  Meredosia,  7,250  rock  bass  fingerlings  and  10  adult  lake  trout;  to  North  McGre^r,  200 
rainbow  trout  fingerlings;  to  Homer,  lOOfiOO  brook  trout  eggs  and  25/)00  rainbow  trout  eggs;  to  Central 
Station,  7,800  rainbow  trout  eggs. 
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Stations  Opbrated  and  the  Output  of  Each  for  thb  Yeab  1912 — Continued. 


station  and  period  of 
opentfon. 


Hancfaester,  Iowa— Oontd. 
North  McGregor,  Iowa: 
July-Aog 


Nasbna,  N.  H.: 
BntireTMir... 


Neoeho,  Ka:a 
Entire; 


NorthTllle,  ICIclL'.a 
Entire  yev. 


Alpena,  Mieh.: 
Apn-iCay... 


CtaartoToix,  Mich.: 
Apr.-Ma7 


Detroit,  Mlch.:a 
Entire  year... 


Sault  Ste.  Marie,  Mich.: 
May 


Put-In  Bay,  Ohk>:  a 
Entire  year 


i^aincy,  m.: 
Entfreyear. 


Species. 


Black  baas. 
Buflalo>flah 


Carp.. 
Catflal 


Catfiah 

Grapple 

Dram 

Pike 

Siinflflh 

White  baas... 
Yellow  perch. 


Brook  trout 

Chinook  salmon 

Landlocked  salmon . . . 
BmaU-mouth  black 

bass. 
Sunapee  trout 


Black  baas 

CJarp 

Grapple 

Pike  perch 

Rainbow  trout 

Rock  bass 

Small-moath  black 

baas. 
Sonflsh...^ 


Brook  trout.. 
Lake  trout... 
Small-mouth 
baas. 


black 


Lake  trout. 
Whiteflah. 

Lake  trout. 
Whiteflah  . 

Pike  perch. 
Whiteflah.. 


Output. 


Eggs. 


Fry. 


852,000 


29,000 
249,753 


53,200 


2,000,000 


3,300,000 


Lake  trout, 
Whiteflah.. 


Lake  herring. 
Pike  perch... 
Whiteflah  . . . 
Yellow  perch. 


Black  bass. 
Buflalo-flsh. 


6,262,500 


119,500,000 
4,300,000 
8,500,000 


Carp... 
Catfish 


Cat 

Grapple 

Pike  perch... 

Rock  oass 

Bunflah 

White  bass... 
Yellow  perch. 


455,000 

50,000 

187,000 


3,500,000 
10,000,000 

7,000,000 
15,000,000 

11,000,000 
15,000,000 

2,500,000 
10,000,000 

15,975,000 
40,700,000 
60,100,000 


75,000 


3,800,000 


Fingerlings, 

yearlings, 

and  adults. , 


32,925 

15,000 

112,000 

27,000 

14,600 

2,600 

50 

3,500 

700 

40O 

10,500 

74,400 

700 


10,824 

200 

7,328 


259,098 

17,586 

700 

6,820 

390,000 

'"65,'666" 


52,677 


402 

110,734 

2,672 


5.300 

14,850 

120 

3,525 


Total. 


32,92S 

15,000 

112,000 

27,000 

14,500 

2,500 

50 

3,500 

700 

400 

862,500 

74,400 

700 

29,000 

240,753 

10,824 

20O 

7,328 

2,000,000 

312,298 

17,585 

700 

6,820 

845,000 

3,350,000 

242,000 


3,500,000 
10,000,000 

7,000,000 
15,000,000 

11,000,000 
20,262,500 

2,500,000 
10,000,000 

15,975,000 

160,200,000 

64.400.000 

8,500,000 

52.677 

75,000 

402 

110.734 

2,G?2 

3,800.(K)0 

5.3()0 

14,8.7) 

120 

3.o2o 


A  For  oonvmienoe  in  handling,  transfers  were  made  as  follows: 

Neoeho  to  Qulncy,  5,600  rock  bass  fingerlings  and  l^  sunflsh  fingerlings;  to  LeadviUe,  156,925  rain- 
bow trout  eggs. 

Northvllie  to  Green  Lake,  50,000  lake  trout  eggs;  to  Gape  Vincent,  2J502.000  lake  trout  eggs;  to  St. 
Johnsbury,  lOOiKM)  lake  trout  eggs;  to  Duluth,  180,000  lake  trout  eggs;  to  Sault  StcO.  Marie,  2,320,000  lake 
trout  eggs:  to  Alpena,  3J500,000  Uke  trout  eggs;  to  Charlevoix,  7.000,000  lake  trout  eggs. 

Detroit  to  Duluth,  5,000,000  whitefiah  eggs;  to  Sault  Ste.  Marie,  10,000,000  whiteflsh  eggs;  to  Alpena, 
IOjOOO/OO  whiteflah  eggs;  to  Charlevoix,  15,000.000  whiteflsh  eggs. 

Put-in  Bay  to  Cape  Vincent,  10,000,000  whiteflsh  eggs;  to  Central  Station,  500.000  whiteflsh  eggs  and 
3,0p0iM)0pike  perch  eggs;  to  Neosho,  2ii00,000  pike  perch  eggs;  to  Wythevllle,  2,000,000  pike  perch  eggs; 
to  Homer,  6,000,000  0ke  perch  eggs;  to  Meredosia,  5,000,000  pike  perch  eggs;  to  Manchester,  ZjOQOfiOO 
pike  perch  eggs. 
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Stations  Operated  and  the  Output  op  Each  por  the  Year  1912— Continued 


station  andperlod  of 
operatioii. 


St.  Johmbury,  Vt.: « 
Entire  year. 


Holden,  Vt.: « 
Entire  year.. 


Swanton,  Vt.:  a 
ICay 


Ban  Marcos,  Tex.: 
Entire  3rear , 


Spearflsh,  S.  Dak.: 
jBntlreyear 


SpOClMt 


Tupelo,  Hiss.: 
Entire  year.. 


Ro9edale,Mis8.:a 

S0pt.-Dec 

White  Sulphur  Springs/* 

W.  Va.: 
Entire  year 


Woods  Hole,  ICaas.:  a 
Entire  year 


WythevWe,  Va.: « 
Entire  year 


Yes  Bay,  Alaska: 
Entire  year 


Total  b. 


Brook  trout 

Lake  trout 

Landlofdced  salmon. . . 
SmaU^nouth  black 


Sflver  salmon.. 
Steelhead  trout. 


Brook  trout 

Lake  trout 

Landlocked  salmon . 
Ste^ead  trout.... 


Output 


Eggs. 


31,500 


28,000 


Fry. 


1,095,200 

57,000 

2,874 

14,000 


Pflce  perch... 
Yellow  perch. 


Black  baas. 

Grapple 

Rock  bass. 
Sunflsh 


Blackspotted  trout 

Brook  trout 

Loch  Leven  trout. . 
Rainbow  trout 


Black  bass 

Rock  bass 

Sunflsh 

Warmouth  bass. 


Black  bass. 


.....do 

Blackspotted  trout . . . 

Brook  trout 

Rainbow  trout 

Small-mouth'  black 
bass. 


Cod 

Flatfish . . 
Haddock. 
Lobster.. 
Pollock.. 


Black  bass 

Brook  trou  t 

Pike  perch 

Rainbow  trout 

Rock  bass 

Small-mouth  black 
bass. 

Blueback  salmon 


3,000,000 


600 


280,000 


2,000,000 


£Mf  uvo,  iTuU 


116,960,000 
8,600,000 


FlngerllngB, 

yearlings 

and  adults. 


51,506 
222,066" 

182,283,000 

202,070,000 

2,447,000 

3,283,000 

1,950,000 

3,000 

""2,'666,'666" 


2,500 
68.335,000 


3,427,651,176 


14,000 
16,000 


1,784 
39,876 


171,100 
7,527 
5,000 
7,000 


204,884 

21,860 

1,965 

20,975 

1,312,000 

636,260 

66.300 

49,730 

6,450 

400 

24,200 

500 

126 


10,925 

16,070 

424,269 

44,396 

4,776 


26,166 
191,150 


476,615 

12,675 

1,825 


32,292,566 


TotaL 


1,140,700 

72,000 

2,874 

15,784: 

89,87& 
28,000 

171,100 
7,527 
6,000 
7,000 

119,950,000 
8,600,000 

204,884 

21,860 

1,966 

20,976 

1,312,000 

636,250 

66,300 

49,730 

6,450 

400 

24,200 

500 

126 


10,925 
16,070 

476,376 
44,39S 

226,775 


182,283,000 

202,070,000 

2,447,000 

3,283,000 

1,950,000 

29,166 

191, 150 

2,000.000 

755.615 

12.676 

4,326 


70,335.000 


3,669,643.702 


a  For  convenience  In  handling,  transfers  were  made  as  follows: 

St.  Johnsbury  to  Central  Station,  25,000  brook  trout  eggs;  to  Holden,  300,000  brook  trout  fry  and  65^  860 
steelhead  trout  eggs. 

Holden  to  St.  Johnsbury,  2,000  brook  trout  flngerlings. 

Swanton  to  Cape  Vincent,  25,000.000  pike  perch  eggs;  to  Central  Station,  4,400,000  pike  perch  eggs. 

Rosedale  to  Tupelo,  714  crappie  flngerlings  and  12Sblack  bass  flngerlings. 

White  Sulphur  Springs  to  Craig  Brook,  40  adult  brook  trout;  to  Erwin,  75,000  rainbow  trout  eggs. 

Woods  Hole  to  Gloucester,  15.560,000  cod  eggs. 

Wytheville  to  Erwin,  400,000  rainbow  trout  eggs;  100  small-mouth  black  bass  flngerlings  and  3,000 
brook  trout  flnt^rlings;  to  Central  Station,  20.000  rainbow  trout  eggs;  to  Cape  Vincent,  10,000  rainbow 
trout  e^es;  to  N.>rth\illc.  8,500  rainbow  trout  fineerlings. 

b  Totals  show  gross  output  of  stations,  without  deducting  the  followtog  losses  in  transit:  Fry,  1,544,350; 
flngerlings,  78,296. 
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List  op  Ego-Collbctino  Stations,  1912. 


station. 


Arkansas: 

Des  Arc 

Marked  tree 

Colorado: 

Cbeesman  Lake.. . 

Edith  Lake 

EldoraLake 

Enflelbrecht  Lake 

HauansLake 

MikUchLake 

Musgroves  Lake  . . 

Piney  Lake 

Seven  Lakes 

Georgia: 

Harris  Pond 

Maine: 

PattonsFond 

JfaBsachusetts: 


Boston.. 


Chilmark 

Oosnold 

Plymoath... 

Fortsmoath.. 


Rockport 

Sandwich 

-Waqnoit 

lilchigan: 

Bay  City 

BeUeUe 

Charity  Island... 

Cheboygan 

Detour 

Falrport 

Frankfort 

Grand  Haven.... 
Grand  Maiais.... 

Grassy  Island 

Keweenaw  Point. 

Manistiqne 

Marquette 


Monroe  Piers. 

Mnnislng 

Northport.... 

Ontonagon 

Port  Huron... 

St.  James 

St.  Joseph 

Minnesota: 

darks  Bay.... 
Grand  Marais. 


LeCIaiiB  Point.... 

New  Hampshire: 

LakeSunapee 

New  York: 

Mud  Creek 

Three  Mile  Bay 

Ohio: 

K^ys  Island 

Middle  Bass  Island. 


North  Bsss. 


PortCUnton. 


Toledo 

Ontario: 

PortLampton.. 
Rhode  Island: 

Bast  Greenwich. 

Wickford 

South  Dakota: 

Schmidts  Lakes. 

Sand  Creek..... 
Vermont: 

Caspian  LakB... 

DarlincPond... 

Lake  Mansfield. 

LakeMitoheU... 
Washington: 

Day  Creek 


Period  of  operation. 


Mar.  26- Apr.  8. 
Nov.  7-Nov.  30. 


{ 


Apr.  9-May  20.. 
Oct.  14-NOV.20. 
Oct.  14-Nov.  10. 
Oct.  14-Nov.  12. 
Nov.  7-Nov.  18. . 
Nov.  15-Nov.  23. 
Nov.  7-Nov.  18.. 
July  1-July6.... 
Julyl-JulylO... 
,Jvne6-June30.. 


Entire  year 

Sept.  20-Mar.  30... 


Oct.  l-Nov.ao.. 

May  1- June  15.. 

Sept.21-Oct.9.. 

Apr.  26-June  . . . 

— do 

Nov.  34-Mar.  24. 
/Jan.  20-Mar.  1..  . 
\Mayl-June25.. 

Nov.  1-Julyl... 

Nov.  24-Mar.  24. 

Feb.  21-Apr.6.. 


Apr.  17- Apr.  %..... 

Oct.  23-Nov.  26 

Oct.  26-N0V.27..... 

Oct.  22-Nov.  10 

Oct.  13-Nov.  17 

Oct.  27-Nov.  20 

Oct.  22-Nov.  20 

Oct.  21-Nov.  20 

Oct.  16-Nov.  11 

Oct.  23-Nov.  26 

Oct.»-Oct.31 

Oct.  23-Nov.  21 

Oct.  16-Nov.  11 

/Nov.  l-Dec.5 

\Apr.  16-May6 

Oct.  16-Nov.  11 

Oct.  23-Nov.  20 

Oct.  15-Nov.  8...... 

Mayl-May24 

Nov.l-Nov.25 

Oct.  17-Nov.  20 


{ 


Nov.  3-Nov.  29. 
Sept.  23-Dec.  6. 
Julyl-Oct.  16.. 
Mar.8-June30. 


Sept.  1-Nov.  30. 


Apr.  10-May  10 

November 


Nov.  12-Dec.  4.... 
Nov.  14-Dec.  3.... 

ov.9-Dec.3 

Apr.  19-May5.... 
""ov.  6-Nov.  29.... 
Apr.  17-May  4. . . . 
Apr.  16-May  5.... 


i 


May  3-May  23. 


Mar.  20- Apr.  2. . 
Mar.6-Apr.l7.. 


Oct.  30-Dec.  20. 
Oct.  20-Jan.  15. 


Apr.  17-June  29. 
Aug.  16-Dec.  5.. 
Sept.  29-Dec.  27. 
Sept.  1-Dec.  12.. 


I 


} 


October-June. 


Species  handled. 


White  hasn. 

Miscellaneous  native  fish.    - 

Rainbow  trout. 
Brook  trout. 

Do. 

Do. 

Do. 

Do. 

Do. 
Black-spotted  trout. 

Do. 

Catfish,  sunflsh,  and  large-mouth  black 
Landlocked  salmon  and  brook  trout. 


iLobster. 

I       Do. 

Do. 
Cod. 

|cod  and  lobster. 

Cod. 

Do. 
Flatfish. 

Pike  peroh. 
Whiteflsh. 

Do. 
Lake  trout. 

Do. 

Do. 

Do. 

Do. 

Do. 
Whiteflsh. 
Lake  trout. 

Do. 
I         Do. 

jWhiteflsh  and  pike  perch. 

Lake  trout. 

Do. 

Do. 
Pike  peroh. 
Lake  trout. 

Do. 


h 


Do. 
Do. 


} 


ituigeon  and  pike  peroh. 

Brook  and  sunapee  trout;  landlocked  salmon. 

Pike  perch. 
Whiteflsh. 

Do. 
Do. 

Whiteflsh  and  pike  peroh. 

Pike  peroh  and  yellow  peroh. 
Pike  peroh. 

Do. 

Lobster. 
Flatfish. 

Brook  trout. 
Do. 

Stpelhead  trout. 
Brook  trout. 

Do. 

Do. 

Silver  salmon  and  steelhead  trout. 
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DISTRIBUTION  OF  FISH  AND  EGGS»  SHOWN  BY  LOCALITY  AND  SPECIES, 

FOR  THE  FISCAL  YEAR  1912. 

CATFISH. 


Disposition. 


Alabama: 

Buffalo,  Hunter's  pond 

Wilson's  pond 

Opellka,  Blanchani's  mUl  pond 

Halewakee  Pond 

Lalce  Lela 

Lories  Lake 

Murphy's  pond 

Odam  Pond 

Roanoke,  Sander's  pond 

Shank's  pond 

Wedowee  Creek 

Btroud,  Bermuda  Pond 

Arkansas: 

Helena.  Mississippi  River 

Colorado: 

Cheyenne  Wells,  Lange's  pond 

Colorado  Springs,  Sanatorium  P<md. . 

Elbert,  Marshal  Pond 

Grand  Junction,  Grand  River 

ureenland,  Allis  Reservoir 

Hotchkiss,  Savage  Reservoir 

Georgia: 

Atlanta.  Taylor's  pond 

Bethel  Crossing,  Baboshela  Pond. . . . 

BoneviUe,  Johnson's  pmnd 

Wilson's  pond 

Bremen,  Copland's  pond 

Buena  Vista,  Bridge  Creek  Pond 

Preston's  pond 

Chickamauga,  Mashbum's  pond 

EUavUle,  Raineys  Mill  Pond 

Felton,  Big  Creek 

Junction  City,  Moore's  pond 

Montgomery's  pond. . . 

Lyerly,  Strange's  pond 

Midland,  Camp  Ground  Pond 

Mount  Hope  Pond 

Star  Lake 

Moreland,  Cureton's  pond 

Palmetto,  Richardson  Pond 

Pomona,  Bermuda  Lake 

Senoia,  Brown's  pond 

Morgan's  pond 

Tallapoom.  Tallapoosa  River 

Trimble.  Trimble  Lake 

Waco,  Parker's  pond 


Finger- 
lings, 
vear- 
llngs, 
and 

adults. 


75 
20 
24 
20 
75 
75 
20 
75 
75 
75 
75 
75 

33,034 

300 
300 
300 
1,000 
2,300 
300 

100 
50 
15 
15 
20 

100 

100 
20 

100 
25 
75 
75 
25 
12 
12 

500 
35 
12 

100 
25 
12 
50 
24 
50 


Disposition. 


Illinois: 

Ashkum ,  Kankakee  River 

Hinsdale,  Salt  Creek 

Kankakee.  Kankakee  River 

Meredosia,  Meredosla  Bay 

New  Burnslde,  Caspers  New  Pond. . 
Iowa: 

Belle vue,  Mississippi  River 

North  McGregor,  Mississippi  River. . 
Kansas: 

Belvidere,  Thompsons  Creek 

Marion,  South  Cottonwood  Creek. .. 

Medicine  Lodge,  Canyon  Lake 

Maryland: 

Great  Falls,  Potomac  River 

Nebraska: 

Imperial,  Frenchman  River 

Lodge  Pole,  Lodge  Pole  Creek 

Nevada: 

Winnemuoca,  Humboldt  River 

New  Mexico: 

Cedar  Hill,  Mclntoeh  Lake 

New  York: 

(Uayton,  St.  Lawrence  River 

Erieville,  Erievllle  Reservoir 

Utica,  Morris  Pond 

Oklahoma: 

Enid,  Funk's  pond 

Lookeba,  Walnut  Grove  Lake 

Mill  Creek.  Brushy  Creek 

Pond  Creek.  Wilkens  Pond 

South  Carolina: 

Aiken,  Hammonds  Pond 

Greer,  Collin's  pond 

Enoree  River 

Neeses,  Boggy  Pond 

Fogle's  pond 

Tennessee: 

Highcliff.  Trammels  Lake 

Rogersville,  Big  Creek 

Wisconsin: 

Beaver  Dam,  Beaver  Dam  Lake.... 

Brodhead,  Sugar  River 

Hatley,  Lost  Lake '. 

Woodland,  Rubicon  River 

Total* 


Finger- 
lings, 
year- 
Irapj, 
and 

adults. 


40,375 

500 

10,625 

50,050 

800 

30,924 
26,900 

2D0 
400 
20O 

3,306 

200 
300 

800 

300 

900 

300 
800 

250 
500 

400 
250 

40 
20 
85 
20 
20 

150 
300 

82 

500 

93 

82 


206,381 


CARP. 


Arkansas: 

Helena,  Mississippi  River 

Georgia: 

Lawrenceville,   New    Hope   Springs 

Pond 

lUinois: 

Meredosia,  Meredosia  Bay 

Iowa: 

Bellevue,  Mississippi  River 

North  McGregor,  Mississippi  River 

Kansas: 

Baxter,  Moeier's  pond 


Missouri: 

Kansas  City.  Missouri  River 

North  Carolina: 

Mocks viUe,  Howell's  pond 

North  Wilkesboro,  Brown's  pond. . . 

Willow  Springs,  Parten's  i>ond 

Oklahoma: 

DiU,  HarreU  Pond 

Total 


100 

150 
150 
150 

12 


424,402 


a  Lost  in  transit,  20  flngerlings. 
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BiSTBiBirnoN  of  Fish  and  Egos,  Shown  by  Localttt  and  Spegibs,  for  Fiscal 

Year  1912— Continued. 

buffalo-fish. 


Disposition. 

Fry. 

FlngerlingB, 

yearlings, 

and  adults. 

Disposition. 

Fry. 

Fingerlings, 

yearlings, 

and  adults. 

« 

Arkansas: 
Helena.  MtsdasiDDl  River. 

39,22V 

Iowa: 
Bellevuo,     Mississippi 
River 

700,000 

Illinois: 

75,000 

liersdosla,  Meredosia  Bay 

North  McGregor,  Missis- 
sippi River 

l.?6,000 

Total 

775,000 

175,229 

SHAD. 


Disposition. 


Eggs. 


Connecticat: 

Deep  River,  State  fish 

commission 

District  of  Columbia: 

Washington,      Potomac 

River 

Georgia: 

Doctortown,     Altamaha 
River 

Savannah,  Savannah 

River 

Maryland: 

Aocokeek  Creek,  Potomac 
River 

Broad    Creek,    Potomac 
River 

Bull  Cove,  Potomac  River 

Chapmans  Point,Potomac 
River 

Olymont,  Potomac  River 

Havre  de  Grace,  Chesa- 
peake Bay 

Pamunkev    Creek,    Po- 
tomac River 

Piscataway    Creek,    Po- 
tomac River 

Swan    Creek,    Potomac 

River 

New  Jersey: 

Mays  Landing,  Great  Egg 

darbor  River 

North  Carolina: 

Osstle  Hayne,  Northeast 
River 

Comfort,  Trent  River 

Delta.  Black  River 

Edenton,  Albemarle 

Sound 

Edenton  Bay... 

Faison,  Goshen  River 

Fayetteville,  Cape  Fear 
River , 


633,000 


eoo,ooo 

700,000 

455,000 
245,000  , 

5,107,000 

10,038.000 
3,0^,000 

2,455.000 
1,314,000 

9,286,000 

I 

3,153,000 

10,2^5.000 

6,091,000 

450,000 


200,000 
200,000 
200,000 

70,715,000 

2,001,000 

250,000 

200,000 


North  Carolina— Continued. 

Goldsboro,  Nouse  River. 

Hertford,      Pcrquomans 

River 

Ivanhoe,  Black  River 

Jacksonville,  Now  River. 
Newbem,  Neuse  Ri\-er.. . 
Newport,  Newport  River 
PoUockvllIe,  MiU  Creek. . 
Roseboro,  Caharle  River. . 
Skinners  Point,  Albemarle 

Sound 

Tarboro,  Tar  River 

Wallace,  Northeast  River 
W^ashington,  Pamlico 

River 

Wilmington,  Cape  Fear 

giver 

Oregon: 
WUlamette,    Willamette 

River 

Virginia: 
Courtland,  Nottoway 

River 


Dogue    Creek,    Potomac 

River 

Jarratt,  Nottoway  River. . 
Little    Hunting    Creek, 

Potomac  River 

Mount  Vernon,  Potomac 

River 

Occoquan  Creek,  Potomac 

River 

Pohick  Creek,  Potomac 

River 

Washington: 
Femoale,  Noosack  River. 


2,090,000 


Total  o .^2, 623, 000 


Fry. 


200. 000 

300.000 
200,000 
250,000 
300.000 
200.000 
200.000 
250,000 


300,000 
200,000 

250.  ooa 

300.000 
2,854,000 

400.000 

9,4i«.000 
300.000 

7,923,000 

7.180,000 

8,243,000 

6,466.000 

200.000 


172,975.000 


WHITEFI8H. 


DUnois: 

Chieac^,appUoant 

Midiigan: 

Athens,  Klnyon  Lake 

Lehr  Lake 

Lower  Lake 

Bene  Isle,  Detroit  River. . 

Detour,  Lake  Huron 

Detroit,  Detroit  Aquarium 
Detroit  River.... 


2,500 


260,000 


300,000 

300.000 

300,000 

4,000,000 

3,000,000 


8,900,000 


Michigan— Continued. 

Escanaba,  Lake  Michinn. 

Fish  Island,  Lake  Michi- 
gan  

Indian  River,  Burt  Lake.. 

Manistique,  Lake  Michi- 
gan  

Marquette,  Lake  SujMrior. 

Minden  Citv,  Lake  Huron 

Monroe,  Lbjob  Erie.  ••••... 


1,000,000 

5,000.000 
300,000 

1,750,000 

3,600,000 

450,000 

10,000,000 


•  Lost  in  transit,  435,000  fry. 
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Distribution  of  Fish  and  Egos,  Shown  by  Locality  and  Species,  fob  Fiscal 

Year  1912 — Continued. 

WHITEFI8H— Continued. 


Disposition. 


Michigan— Ck>nti  nued. 
North  Point,  lake  Huron 
Old  Mission  Point,  Lake 

Michi^m 

Scarecrow  Island,   Lake 

Huron 

Skilligallee    Reef,    Leike 

MicT- 
Whiteflsh    Point,    Lake 

Superior 

Minnesota: 
Duluth.  Lfllce  Sirperior. . 
Grand  Portage,  Lake  Su- 

W[>erior 
arroad,    Lake   of  the 

Woods 

New  Hampshire: 
West  Concord,  Penaoook 

Lake 

New  York: 
Battery  Park,  New  York 

Aquarium 

Fullers  Bay,  Lake  Ontario 


Eggs. 


1,000,000 


Fry. 


5,000,000 

5,000,000 

4,700,000 

5,000,000 

5,000,000 

100,000 

615,000 

450,000 

300,000 


1,000,000 


Disposition. 


New  York— Continued. 

Grenadier  Island,  Lake 
Ontario 

South  Bav,  Oneida  Lake.. 

Stony  Point,  Lake  Ontario 

Tlbbitts  Point,  Lake  On- 
tario  

Wilson  Bay,  Lake  Ontario 
Ohio: 

Burton,  Punderson  Lake. 

Cleveland,  Lake  Erie 

Isle  St.  George,  Lake  Erie . 

Kelievs  Island,  Lake  Erie. 

Marbiehead,  Lake  Erie... 

Middle  Bass  Isle,  Lake 
Erie 

Port  Clinton,  Lake  Erie. . . 
Wisconsin: 

Madison,  State  fish  com- 
mission  


Total  a. 


Eggs. 


2,000,000 
1,300,000 


5,000,000 


9,562,500 


Fry. 


2,500,000 
350,000 
600,000 

3,000,000 
3,000,000 


10,000.000 
10,000.000 
10,000,000 

10,000.000 
10,100,000 


125,615,000 


LAKE  HERRING. 


Disposition. 


New  York: 

Fullers  Bay,  Lake  Ontario 

Ohio: 

Kellesrs  Island,  Lake  Erie 

Total 

SILVER  SALMON. 


Fry. 


95,000 
15,975,000 


16,070,000 


Disposition. 


New  York: 

Battery  Park,  New  York  Aquarium. 
Oregon: 

Applegate,  Applegate  Creek 

Vermont: 

Canaan,  Averill  Lake 

Orleans,  Lake  Willoughby 

Washington: 

Baker,  Baker  Lake 

niabott  Creek 

Skagit  River 

Birdsview,  Grandy  Creek 

Skagit  River 

Duckabush,  Duckabush  River 

Puget  Sound 

Etwha,  Elwha  River 

Hlabott,  Illabott  Creek 

Skagit  River 

Qulloene,  Big  Quiloene  River 

Little  Quiloene  River 


Total. 


Eggs. 


Fry. 


2,000 


2,000 


2,355,885 


236,000 

367,061 

1,537,974 

1,750,000 

3,250,000 

485,000 

19,500 

257,000 

977,484 

424,900 

1,202,000 

93,000 


12,965,824 


Fingerlings, 

yearlinss, 

and  adults. 


19,875 
20,000 


39,875 


CHINOOK  SALMON. 


CJilifomia: 

Baird,  McCloud  River 

Brookdale,  State  flsh  commission 

Sacramento,  State  flsh  commission. . . 
San  Francisco.  State  flsh  commission, 
fiisson.  State  flsh  commj.'wion 


960,000 

71,000 

3.240,000 

16,254,650 


7,243,325 


a  Lost  in  transit,  60,000  fry. 
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DnTRiBunoK  of  Fish  and  Egmjs,  Shown  by  Locauty  and  Species,  for  Fiscal 

Year  1912 — Continued. 

CHINOOK  SALlfON-CoQtlnoed. 


Disposition. 


IfMMkdnuBtts: 

wmrinafmyflle,  Qnlnsigftmond  Lake, 

Detroit,  Detroit  Aquarium 


St.  Faul.  State  fish  oonimiasion 

New  Hampshire: 

Blodgett  Landing.  Lake  Sunapee 

Bristol,  Newfound  Lake 

l.aoonla,  State  fish  oommiasion 

Lake  Sunapee,  Lake  Sunapee 

Newbury,  Lake  Sunapee 

New  York: 

Battery  Park,  New  York  Aquarium 

Tuxedo  Park,  applicant 

Oregon: 

Applegate,  Applente  Creek 

BamieviUe,  State  fish  commission 

Caiadero,  Clackamas  River 

Clackamas,  Clackamas  River 

Staticm  Creek 

Lower  Rogue  R iver ,  Lower  Rogue  River 

Rogue  River,  Elk  Creek 

Rogue  River 

Trail,  Elk  Creek 

Rogue  River 

Vennont: 

Roxbury,  State  fish  oommlssion 

Washington: 

Baker.  Baker  Lake 

Big  White  Salmon,  Big  White  Sabnon  River 

Commbia  River 

Spring  Creek 

Birdsview,  Qrandy  Creek 

Skagit  River 

HlabotlyTllabott  Creek 

Skagit  River 

Little  White  Salmon,  Columbia  River *... 

Little  White  Salmon  River. 


Total. 


Eggs. 


25,000 
10,000 


25.000 


2,000 
10,000 


8,000,000 


100,000 


28,007,550 


Fry. 


1,136,775 


353,500 

2,710,000 

200,000 

3,983,200 

200,000 

600,000 

400,000 

3,265,365 


6,500 

1,350,000 

2,306,100 

2,622,000 

150,000 

31,000 

20,000 

0,128 


4,463,000 


31,040,893 


Fingerl&gs, 
year!" 
andadi 


BLUEBACK  SALMON. 


Alaska: 

Afognak,  Ahuyon  Creek 

Letnik  Lake 

Yes  Bay,  McDonald  Lake 

Yes  River 

Oregon: 

Bonneville,  State  fish  commission. 
Washington: 

Baker,  Baker  Lake 


Total. 


2,000,000 


2,000,000 


3,468,000 

4,270,000 

19,105,000 

49,140,000 


4,692,673 


80,765,573 


10,000 


36,000 
3,600 


24,800 
16,000 


750,765 


451,000 
204,005 


1,406,260 


10,656,700 


10,656,700 


HUMPBACK  SALMON. 


Disposition. 


Alaska: 

A  fogn^,  LItnik  Lake 

WadAiington: 

Baker,  Baker  Lake 

Birdsview,  Grandy  Creek 

Skagit  River 

Dnckabush,  Duckabush  River. 

lUabott,  niabott  Creek 

Qullcene,  Big  Quilcene  River. . 
Little  Quilcene  River 
Penny  Creek 

Total 

4789*»— 14 7 


4,150,000 

1.425 
875,000 
241,500 
945,000 
106,000 
287.400 
60,000 
60,000 


6,716,335 


Fingerlings. 


1,679,300 


1,679,300 
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Distribution  of  Fish  and  Egos,  Shown  by  Locality  and  Species,  for  Fisgal 

Year  1912 — Continued. 

DOO  SALMON. 


Disposition. 


Washington: 

Brinnon,  Puget  Sound 

Duckabush,  Duckabush  River. 

Puget  Sound 

Quiloene,  Big  Quilcene  River. . . 
Little  Quilcene  River 

Total 


Fry. 


20.000 

1,825,000 

11,000 

599.000 

40.000 


2,495,000 


STEELHEAD  TROUT. 


Disposition. 


Idaho: 

Hope,  Lake  Fend  Oreille 

Priest  River,  Blue  Lake 

Ramsey,  Lake  Chilco 

Michigan: 

Munising,  applicant 

Watersmeet,  Beaver  Station  Lake. 

Camps  Creek 

Dellies  Creek 

Duck  Creek 

Henderson  Creek 

Wolf  Creek 


Eggs. 


25,000 


Minnesota: 

Lester  Park,  Lester  River 

Palmer,  Sucker  River 

Pike  Lake.  Pike  Lake 

St.  Paul,  State  fish  commission 100. 000 

New  York:  I 

Long  Lake  West,  applicant 50.000 

North  Dakota: 

St.  John,  State  flsh  commission 200. 000 

Oregon: 


Applegate,  ApplegateJ^eek . 
Cazadero,  Clacks 


camas  River. 

Clackamas,  Clackamas  River 

Rogue  River ,  Elk  Creek 

Rogue  River 

Vermont:  

Cambridge  Junction,  Brewster  River. . 

Hardwick,  Eligo  Pond 

Lyndonvitle,  State  flsh  commission . . . 

M'anchester,  Strattoo  Pond 

Roxbury,  State  fish  commission 

Washington: 

Anacortes,  Lake  Douglass 

Belllngham,  liake  Whatcom 

Birdsview,  Orandy  Creek 

Mill  Creek 

Phenney  Creek . .'. 

Skagit  River 

Voglers  Lake 

Bothell,  Martha  Lake 

Stickney  Lake 

Concrete,  E veret  Lake 

C-cment  company  reservoir. . . 
Orassmere,  Cement  company  reservoir. 

niabott,  Illabott  Creek 

Skagit  River 

Kirkland,  Lake  Kirkland 

Olympia,  Des  Chutes  River 

Mason  Lake 

Quilcene,  Big  Quilcene  River 

Republic,  La  Belle  Lake 

Seattle,  applicant 

Walla  Walla,  appUcant 

Wilkeson,  Gale  Creek 

Wisconsin: 

Bayfield,  State  flsh  commission 

Spooner,  Christie  Lake 

Wyoming: 

Sheridan,  Rtate  fish  commtesion 

W^hedon  Creek 


28,000 


30,000 


100.000 


Total  a. 


50.000 
25,000 


100,000 


100.000 


808.000 


a  Lost  in  transit,  1,000  fry. 


Fry. 


Fingerlings, 

yearlings, 

and  adults. 


388,100 
685,000 
184.000 
60.000 
688,000 


20,000 


1,009,650 

25,000 

12,000 

800,000 

2,000 

10,000 

15,000 

30,000 

10,000 

18,000 

105.665 

150,000 

20,000 

9,500 

9.500 

27,000 


10,000 


4,2S.«i.415 


1,000 
1.500 
LOOO 


10.000 
10,000 
10,000 
lO.OOO 
10,000 
10.000 

9,000 
8,0GO 

8,400 


116,900 


177,790 

2,500 
1,500 


3,000 


1.000 


10,000 


3. 200 
404,190 
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Distribution  of  Fish  and  Boos,  Shown  by  Locaijty  and  Species,  for  Fiscal 

Yeah  1912— Oontmued. 

RAINBOW  TROUT. 


Disposition. 


Arkansas: 

Hot  Springs,  Schelly  Creek 

Judsonia,  Spring  Pond 

Sylamore,  Tomahawk  Creek 

Turkey  Creek 

California: 

B aird,  KcCload  River 

Hombrook,  Cottonwood  Creek 

Mission  San  Jose,  MiU  Creek 

Colorado: 

Allenton^  acle  River 

Almont,  Taylor  River 

Alturu,  Pitt  River,  North  Fork 

Arkansas  Junction,  Chapman  Creek 

Frying  Pan  River 

Ivanhoe  Creek 

Jakeman  Creek 

Frying  Pan  River,  North  Fork, 

Rocky  Fork  Creek 

South  Platte  River 

Ajpen,  Colfax  Lake 

Conundrum  Creek , 

Lostman  Creek 

Maroon  Lake 

Roaring  Fork  River 

Snow  Mass  Lake 

StQlwater  Creek 

Taylor  Lake 

Weller  Lake 

Bailey,  South  Platte  River 

Basalt,  Black  Mountain  Lake 

Freller  Creek 

Roaring  Fork  Pond 

West  Sopres  Creek 

Boulder,  applicant 

Breekenridge,  Carter  Lake 

Crystal  Lake , 

Green  Lake 

Bnena  Vista.  Chalk  Creek 

Buffalo,  Buffalo  Creek 

Union  Water  Co.'s  pond 

Carr,  Lone  Tree  Creek 

Catherine,  Frying  Pan  River 

CeboUa,  Oebolla  Creek 

Gunnison  River 

Cliff.  South  Platte  River 

Clyde,  Colorado  Springs  Reservoir  No.  4 

Middle  Beaver  Creek 

Creede,  Applicant 

Ressel  Lake , 

0e  Beque,  Bull  Creek  Lake,  No.  2 , 

Coon  Creek  Reservoirs  Nos.  1, 2, 3, 4 

Cottonwood  Lakes  Nos.  3, 4, 5 , 

Leon  Creek 

Mesa  Lake 

Never  Sweat  Lake 

Wallace  Creek 

Water  Dog  Lake 

Eldora,  Lake  Eldora 

Estabrook,  Craig  Creek 

Florence.  South  HardLscrabble  Creek 

Fort  Collins,  Cache  La  Poudre  River,  North  Fork  . 
Cache  La  Poudre  River, South  Fork... 

Cache  La  Poudre  River , 

Laramie  River 

Rocky  Ridge  Lake 

Fraser,  Fraser  River 

Georgetown,  Clear  Lake 

Cunningham  Lake 

Duck  Lake 

Hunt  Lake 

Murray  Lake 

Naylor  Lake 

BUver  Dollar  Lake 

Glenwood  Springs,  Emerald  Lakes. 

Grizzly  Creek 

Lake  ulenwood 

G  rant,  Geneva  Creek 

South  Platte  River 


Eggs. 


Fry. 


Finf^rlings, 

yearlings, 

and  adult}. 


10,610 


25,000 


25,000 


200,000 


10.080 
406,455 


5,000 
4,000 
5,000 
5,000 


6,000 
10.000 
3,000 
2,500 
5,000 
2.500 
2,500 
5,000 
2.500 
6.000 
3,000 
3,000 
1.000 
2,130 
1,704 
5,130 
2,000 
5,130 
3,000 
5,000 
1,704 
1,278 
1*000 
2,000 


2,130 

2,130 

2,130 

2,556 

8,000 

80,000 

5.000 

4.000 

4.000 

5,000 

3,000 

14.100 

15.000 


4,000 
3,000 
13.000 
9,000 
4.000 
3.000 
3,000 
3.000 
3,000 
4,000 
5.000 
2.5o»-» 
4.000 
4,000 
4,000 
4.000 

:^ooo 

4.0(J0 
2,800 
2,000 
2,<>00 
2.000 
2,000 
2.  (WO 
2.000 
1,852 
4,000 
1,000 
5.000 
5,000 
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Distribution  of  Fish  and  Eoos,  Shown  bt  Locautt  and  Species,  fob  Fiscal 

Year  1912— Oontmued. 

rainbow  trout— Continued. 


Disposition. 


Goiorado— Continoed. 

Granite,  Lake  Creek 

McFaddensLake 

Rainbow  Lake 

Upper  Twin  Lake 

Hartael,  Soulii  Platte  River 

Hopkins,  Frying  Fan  River 

lola,  Gunnison  River 

Jefferson.  Jefferson  Creek 

Kremmlmg,  Grand  River 

Pass  Creek 

Red  Dirt  Creek 

LeadyiUe,  Middle  Evergreen  Lake 

Mussroves  Lakes 

4jitt]eton,  Bowns  Lake 

Lofveland,  Alford  Lake 

Big  Thompson  River 

Big  Thompson  River,  Millers  Fork . . 

LyonSf  Big  Thompson  River 

Bradford  Lake 

Cabin  Creek 

Cave  Creek 

Rock  Creek 

Middle  St.  Vrahi  Creek 

North  St.  Vrain  Creek 

South  St.  Vrain  Creek 

St.  Vrain  River,  liiddle  Fork 

St.  Vrain  River,  North  Fork 

St.  Vrain  River,  South  Fork 

McAndrew,  McAndrew  Lake 

Marble,  Crystal  River 

Meredith,  Frying  Pan  River 

Biintum,  Cross  Creek 

Eagle  River 

Echo  Lakes 

Two  Elk  Creek 

Moffat,  Martin's  pond 

Smith  Reservoir 

Nast,  FryingPan River 

New  Castle,  Elk  Creek 

Parlins,  Cochetopa  Creek 

Platte  Canon,  South  Platte  River 

Qulnns  Spur,  Frying  Pan  River,  North  Fork. . . 

Radium,  Bheephom  Creek 

RoUinsville,  South  BouJder  River 

Ruedi,  Ruedi  Creek 

Ruedl  Lake 

St.  Cloud,  Cache  La  Poudre  River,  North  Fork. 

Salida,  Cochetopa  Creek 

Englands  Lakes  . . . : 

Sapinero,  Gunnison  River 

Soap  Creek 

Sargents,  Marshall  Creek 

Shawnee,  Deer  Creek 

Sloss,  Frying  Pan  Rivex 

Snow  Mass,  Capitol  Lakes 

South  Fork,  Rio  Grande  River,  South  Fork 

South  Platte,  South  Platte  River 

South  Platte  River,  South  Fork.. 

Steamboat  Springs,  Blackmer  Lake 

Crannell  Ubke 

Elk  River 

Miller  Lake 

Slater  Creek 

Grand  River 

Sulphur  Springs,  Grand  River,  Williams  Fork. 

Tennessee  Pass,  Long  Gulch  Creek 

Weller,  Weller  Lakes 

Wolcott,  Eagle  River 

Comnecticutr 

Canton,  Spring  Branch 

East  WalUngford,  Overbrook  Pond 

New  Canaan,  Ripewan  Creek 

Silver  Mine  Creek 

Trinity  Lake 

Five  Mile  River 

Waterbury,  Hop  Brook 

Mad  River 

Winsted,  Farmington  River  and  tributary . . . . . 


Eggs. 


Fry. 


fiO«000 


Fingerlingn, 

yearlinra, 

and  adults. 


3,000 
5,000 
2,130 
2,666 
6,000 
2,656 

10,000 
3,000 
6,000 
3,000 
3,000 
3,000 

15,000 
4,000 
4,000 
6,000 
4,000 


2,000 
4,000 
4,000 
4,000 
4,000 
4,000 
4,000 
5,000 
6,000 

U),000 
2,000 
2,082 
4,000 
3,000 
7,000 
3,000 
2,000 
1,000 
1,000 
4,000 
4,000 
7,000 

10,000 
3,000 
4,000 
5,000 
2,000 
8,556 
4,000 
4,000 
8S2 
5.000 
4,000 
4,000 
3,000 
1,000 
2,556 
7,000 
5,000 
3,000 
1,000 
1.000 
4,000 
2,000 
4,000 
2,000 
4,000 
1,704 
1,000 
7,556 

2,000 

1,000 

3,200 

6,200 

2,000 

4,500 

800 

800 

10,300 
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DisTBiBirrioN  of  Fish  and  Eeos,  Shown  bt  Localitt  and  Spbgiss,  for  Fiscal 

Ybar  1912— OoBtiiiued. 

RAINBOW  TROUT-Omtinoed. 


Disposition. 


Delaware: 

Wilmington,  Brandywine  River 

District  of  Columbia: 

Washington,  Central  Station  Aquarium . 

cS^Um,  Fodders  Creek 

Hale's  pond 

Hiokorv  Bottom  Creek 

Hoods  Creek 

Martin  Creek 

Founding  Hill  Creek 

RoachesMiU  Creak 

Baoes  Creek 

fiootts  Creek 

Btecoah  Creek 

Tucklich  Creek 

Walnu  t  Fork  Creek 

Warwoman  Creek 

Crandall.MiU  Creek 

DiUard,  Rabun  Lake 

Pleioeyille,  Tumbling  Creek 

Idaho: 

Boise,  State  Ash  commission 

CambrldgB,  Kingsberry  Pond 

Franklin,  Handy's  pond 

Hansen.  Rock  Creei  Pond 

Idaho  Falls.  Rainbow  Ponds 

Leonia,  Leibrecht's  lake 

Hartle's  lake 

Curley  Creek 

Loienxo,  Olsons  Pond 

Malad,  Stuarts  Spring  Pond 

Naples,  Stampede  Lake 

Roberts,  Lava  Springs  Ponds 

Thornton,  Nichols  Pond 

Troy,  Reurson  Pond 

Qlioois: 

BetTidere,  Cress  Creek 

MouzEt  Prospect,  Reese's  pond 

Indiana: 

Boutb  Bend,  Willow  Creek 

Iowa: 

Amana,  Price  Creek 

Arlington,  Brush  Creek 

Spring  Hollow  Creek 

BeUerue,  Pleasant  Creek 

Calmar,  Anton  Creek 

Oesco,  Iowa  River 

Des  Moines,  Lake  George 

Fairbank.  Elm  Pond 

Fort  Atkinson,  Rogers  Creek 

Outhrie  Center,  Woodland  Lake 

Landng,  Cavers  Spring  Run 

Cleor  Creek 

Clifl  Spring  Pond 

Horseshoe  Creek  

Riverside  Trout  Ponds 

Thompson  Run 

Van  Cooly  Run 

Logan,  Woodland  Pond 

Luani^  Military  Road  Pond 

Mclntue,  Spring  Creek 

Manchester,  Maquoketa  Rivei 

Monteith,  Moorhead's  pond 

North  McGregor,  Bloody  Run 

Crimmins  Creek 

Postville,  Stone  House  Branch 

Yellow  River 

WatervUle,  Paint  Creek 

Little  Paint  Creek 

Waokon,  Bear  HoHowCreek 

Pahit  Creek 

Patterson  Creek 

SOver  Creek 

VUlage  Creek 

Yellow  River 


Eggs. 


Kirwin,  Gudger's  pond. . 
Khgman,  Crappie  Lake. 


76,500 


Fry. 


Ftaigerlings, 

yearlines, 

and  adults. 


758 
26 

4,000 

1,200 
4,000 
4,000 

4,000 
4,000 
1,200 
4,000 
4,000 
4,000 
4,000 
4,000 
4,000 
8,000 
16,000 
2,400 


600 

600 

600 

600 

2,000 

1,000 

1,600 

500 

260 

500 

1,000 

750 

500 

675 
200 

2,000 

1,000 

800 

200 

1,000 

1,200 

3,200 

300 

400 

600 

400 

200 

400 

200 

200 

400 

200 

200 

400 

200 

400 

300 

500 

1,200 

1,600 

200 

800 

2,000 

400 

800 

2,000 

1,000 

1,000 

1,200 

2,000 

216 
14,000 
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Distribution  op  Fish  and  Eoos,  Shown  by  Locality  and  Species,  for  Fiscal 

Year  1912 — Continued. 

RAINBOW  TROUT— Continued. 


Disposition. 


Kontucky: 

Barbourville,  Ooose  Creek 

liarlan,  Cumberland  River,  branches 

Ida  Mav,  Kentucky  River,  Soutli  Fork 

Whitesburg,  Kentucky  River,  North  Fork 

Maine: 

Dinffbam,  Little  Chase  Pond 

Scarboro  Beach,  Massacre  Pond 

Marviand: 

Havre  de  Grace,  Rock  Run 

Mountain  Lake  Park.  Kiilins  Pond 

Oakland.  Big  Yougtiiogheny  River 

Massachusetts: 

Concord,  Punkatasset  Pond 

Foxboro,  Lake  Nepoasett 

Springfield,  Chicopee  River 

MIU  Brook 

Michisan* 

Bailey,  Crockery  Creek 

Crystal  FaUs,  Paint  River 

Orayllng,  TUlulla  Lake 

Indian  Kiver,  Sturgeon  River 

Jackson,  Miners  Mul  Pond 

Ravenna,  Crockery  Creek 

Rose  Center,  Buckhom  Creek 

Clarks  Creek 

Highfleld  River 

Walhalla,  Pere  Marquette  River,  South  Branch. 

Wingleton,  Pere  Marquette  River 

Minnesota: 

Lanesboro,  Choice  Creek 

Preston,  Camp  Creek 

North  Branch  Creek 

Partridge  Creek 

Root  River,  Middle  Branch 

South  Branch  Creek 

Trout  Run 

Watson  Cn'ek 

Wisel  Creek 

Rushibrd,  Choice  Cmek 

Entarprwo  Crpek 

Silica,  Little  Swan  River,  West  Branch 

Missouri: 

Allenton,  Spring  Creek 

Arlington,  Gasconade  River 

Brownwood,  Castor  River 

Cart  Junction,  Spring  Ri\'Br 

Chilton,  Current  River 

Clement,  Establishment  Creek 

Cooks  Station,  Meramec  River 

Everton,  Sinking  Creek 

Fanning,  Merameo  River 

Harrison vil  le.  wator  company's  lakB 

Lamar,  Spring  River , 

I^banon,  Lake  Ifa  Ila  Tonka 

Montier,  Current  Hivcr,  Jacks  Fork 

Neosho.  Littlo  K  i'  or,  branch  of. 

Newbury,  Keanluck  Run 

Newburg,  Little  Piney  River 

Pacific,  Meramec  River. 

Pearl,  Sao  River 

Peirc©  City,  Shoal  Creek 

Rolla,  Coon  Creek 

Yancy  Lake , 

St.  Louis,  Lartmores  Pon<i 

Applicants , 

South  St.  Jo«eph,  State  fish  commission 

Springfield,  Ritters  Pond , 

Thayer,  Anderson  Run , 

Greer  Spring  Creek 

Turner,  Jim  Ri\'er 

Warsaw,  Deer  Creek , 

Warrensburg.  Applicant 

Weaubleau.  Weaubleau  Creek 

/iilma.  Castor  Creek 

Montana: 

Bowdoin,  Bowdoln  Lalre , 

Bowdoin  Reservoir 


Eggs. 


Fry. 


a,  200 

50,000 


2,000 


Fingerlings, 

yMrUnes, 

and  adults. 


3,260 
4,800 
8,280 
3,a60 

2,000 
2,000 

1,000 

800 

4,000 

2,000 
4,000 
4,000 
2,000 

2,000 
1,200 
2,000 
2,000 
1,500 
3,000 
1,000 
1,000 
1,000 
2,000 
20,000 

3,000 

1,000 

600 

300 

2,000 

600 

800 

1,000 

1,500 

1,100 

1,000 

2,500 

3,000 
5,000 
3,000 
5,000 
3,000 
3,000 
3,000 
5,000 
3.000 
3,000 
5.000 
12,000 
3,775 
7,800 
2,000 
5,000 
5,000 
3,000 
3.000 
3,750 
3,000 
400 


10.000 
l,.-)00 
1.500 
3,000 

20,000 


3.000 

3,900 

2,500 
500 
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DiSTBIBDTION  OP  FiBH  AND  E0O8,  ShOWN  BY  LOCALTTT  AND  SpECIES,   FOR  F18CAL 

Year  1912— Continued. 
RAINBOW  TROUT-<kmtinued. 


Dlspoflitioii. 


Ifontanft— Omtlnued. 

Boceman,  Brldgnr  Creek 

Colmnbia  Falls,  Fish  Lake 

Dillon,  Rattlesnake  Creek 

Eureka,  Anthony  Lake 

Frank's  lake 

Koran  Lake ^ 

Fishtail,  Spring  Creek 

Forttne,  Dahlberg  Creek. 

ForUne  Creek 

Morphy  Creek 

OlendlTo.  Chrest  Pond 

Hobson,  Nicholson's  pond 

Perrine's  pond 

Joliet,  Rock  Creek 

Lewiston,  Denyes  Pond 

McDonald  Creek,  South  Fork 

Waite  SpringB  Pond 

Missoula.  Milter  Creek 

Roberts,  Tuto  Lake 

Nebraska: 

Chadron,  Chadron  Creek 

Little  Bordeaux  Creek 

CrawlbrdjWhite  River 

Oretna^Whlte  River 

0Qott8  Blull,  Spring  Creek 

▼•iparaiao,  Johnson's  pond 

Navada: 

Ely,  Pifltpont  Creek 

Verdi ,  State  flah  oommiasion 

New  Hampshire: 

Dover,  Green  Hill  Brook 

Harris  Brook. 

Mullagqg  Brook 

Thorn  Brook 

Wentworth,  Baker  River 

New  Jersey: 

Elberon,  Whalenond  Brook 

Newfoundland,  Menken's  pond 

Prtnoeton  Junction,  Millstone  River 

New  Mexico: 

Vii8]ivla,  El  Rito  Medio 

Latir  Creek 

New  York: 

Altamont,  BosenkOl  Creek 

Apulia,  Butternut  Creek 

Babytoo,  Blanchard  Pond 

Battery  Park,  New  York  aquarium 

Bay  Shore,  Brightwater  Lakes 

Beoflon  Mines,  Star  Lake 

Calliooon,  North  Branch 

Cambridge,  Owl  Kill  Creek 

Georgetown  Station,  Middletown  Creek 

FreevUle,  Fall  Creek,  tributary 

Katonah,  Stony  Hollow  Lake 

Lake  Placid,  Copperas  Pond 

Madawaska.  Quebec  Brook 

Oneonta,  Ofego  Creek  and  tributaries 

Ouleout  River 

Third  Brook 

Patterson,  Croton  River 

Pearl  River,  Gardner  Lake 

Rome,  Big  Alder  Creek 

Point  Rock  Brook 

Sebattis,  Fatflah  Pond 

Swartwood.  JackBon  Creek 

Syracuse,  Butternut  Creek 

Limestone  Creek 

Onondaga  Creek 

North  Carolina: 

Addie,  North  Fork  Creek 

Andrews,  Great  Snowbird  Creek 

AshevUle.  Shope  Creek 

Balfour.  Balfour  Quarry  Pond 

Bamardi  Big  Pine  Creek 

Big  Pine  Creek,  North  and  South  Forlcs. 

Doe  Branch,  forks  of. 

Walnut  Creek 


ESSS. 


Fry. 


18,000 


14,309 


FIngerlings, 

yearlings, 

and  adults. 


7,000 
1,200 
2,500 
1,200 
1.600 
1,200 


5,000 


9,000 


25,000 


i,eoo 

800 

400 

750 

1,000 

1,000 

7,000 

9,500 

15,500 

750 

2,500 

7,000 

5,000 
5,000 
13,000 
3,000 
3,000 
400 

800 


1,000 
2,000 
2,000 
1,000 
2,000 

3,000 

eoo 

3,750 

2,000 
4,000 

3,000 
225 
300 


400 


600 
1,500 
2,000 
4,000 
3,200 

750 
1,500 
8,000 
6,000 
1,000 
4,000 
1,000 
8,000 
3,000 


2,000 
000 
600 
600 

4,000 

2,400 

600 

3,200 

1,600 

500 

400 

2,400 


80 
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Distribution  of  Fish  and  Eogs,  Shown  bt  Localttt  and  Speciss,  for  Fibcai. 

Year  1912— Continued. 

rainbow  trout— CoQtiaiMd. 


Disposition. 


North  CaroUna^-Oontlntied. 

Blaek  Mountain ,  Dobson  Creek 

Flat  Creek 

Little  Left  Fork  Creek 

Long  Branch 

Mountain  Creek 

Noblets  Creek. 

Owens  Creek 

Pool  Creek 

Randolph's  Branch 

Rock  Creek 

Bugar  Fork  Creek 

Swannanoa  River,  North  Fork. 
Swannanoa  River,  South  Fork. 

Brevard,  Alpark  Lake 

Bndge  Creek  Lake 

Bucknom  Lake 

Deer  Park  Lake 

Elk  Park  Pond 

Bryson  City,  Alarka  Creek 

Bee  Creek 

Bear  Pen  Creek 

Big  Branch 

Bridge  Creek 

Buckner  Creek 

Cherry  Creels 

Coopers  Creek 

Deep  Creek 

Deep  Creek,  Left  Fork 

Deep  Creek,  Right  Fork 

Indian  Creek 

Kirklands  Creek 

Lands  Creek , 

Long  Branch 

Nettle  Creek 

Pole  Road  Creek 

Rock  Creek 

Sawmill  Creek 

Carpenter.  Butt's  pond 

Chapel  HiU,  Bollng  Creek 

Cherokee,  Bear  Wallow  Creek 

Big  Creek 

Bradley  Creek 

Straight  Fork  Creek 

Tuckaseigee  River,  Raven  Fork 

Upper  Creek 

Cranberry,  Blevlns  Creek 

Cranberry  Creek 

Dlllsboro,  Greens  Creek 

Latham  Creek 

Elk  Park,  Little  Elk  Creek 

Hendezsonville,  Bane's  pond 

Big  Htmgry  Creek 

Clear  Creek,  North  Fork 

First  Broad  River 

Green  River 

Kanuga  Lake 

Laurel  Creek 

Reedy  Park  Creek 

Hlllgirt ,  Clo  verdale  Creek 

Horseshoe,  Fosters  Creek 

Mill  River 

Mill  River,  North  Fork 

Oueens  Creek 

Laurelton,  Shelton  Laurel  River 

Linville  Falls,  Linville  River 

Marahall,  Big  Laurel  Creek 

Turkey  Creek 

Wain' t  Creek 

Minneapolis,  Toe  River 

Montesuma,  Chestnut  Height  Lake 

Mur^y,  Owl  Creek 

Old  Fort,  Curtis  Creels 

Penrose,  Clayton  Lake 

Crahle  Creek 

Raleigh,  Batt's  pond 

Rosman,  East  Fork  Creek 


Eggs. 


Fry. 


Fingerllngs, 

yearlinfs, 

and  adults. 


6,400 
4,000 
2,400 
2,400 
4,000 
7,200 
4,000 
4,800 
1,000 
3,200 
3,200 
4,800 
7,200 
2,400 
2,400 
2,400 
4,200 
2,400 
6,000 
3,000 
3,000 
3,000 
3,000 
8,600 
2,000 
3,000 
4,000 
3,000 
9,000 
3,000 
3,000 
2,000 
3,000 
2,000 
8,000 
3,000 
4,000 
1,600 
2,000 
4,000 
14,000 
4,000 
4,000 
6,000 
4,000 
2,250 
3,000 
3,000 
2,000 
2,250 
300 
300 
300 
300 
7,600 
16,300 
300 
300 
2,400 
1,600 
3,200 
300 
1,600 
12,000 
0,600 
600 
2,400 
2,400 
4,000 
3,000 
2,000 
4,000 
2,000 
2,000 
800 
300 
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DUTBIBXJTION  OF  FiSH  AND  EOOB,  SHOWN  BT  LOCAUTT  AND  SpBCIES,  FOR  FiSCAL 

Ybab  1912 — Continued. 
RAINBOW  TROUT— Cantimied. 


DispaBitiim. 


Noitli  OBioUni^-Gontiiiaed. 

SylvSyBcos  Creek 

Dlxons  Creek 

MUl  Creek 

Tuckaeeij^  River,  East  Fork 

Tuckaaeisee  River,  West  Fork 

Tryoo.Pooolet  Creek 

Tuxedo,  Beddingfleld  Creek 

Bobs  Creek 

Cabin  Creek 

Qreen  River 

Rock  Creek 

WaynewlUe,  Barnes  Branch 

Bradlev  Branch 

Brier  Kidse  Branch 

Boll  Creek 

Campbells  Creek 

Carpenttt  Branch 

Carver  Creek 

Cothran  Branch 

Curtis  Creek 

Edwards  Creek 

Evans  Branch 

Fowler  Creek 

Oaddis  Branch 

Hnnter  Creek 

Indian  Creek 

Jackson  Branch 

Janes  Branch 

Johnson  Branch 

Jonathan  Creek 

Ketner  Creek 

Longs  Branch 

Low  Branch 

Hanie  Branch 

MiScreek 

Ifitchell  Branch 

Moody  Branch 

Old  City  Reservoir 

Opossum  Creek 

Owens  Branch 

Peachtree  Branch 

Pigeon  River,  East,  West,  and  Middle  Forks. 

Reuben  Branch 

Rich  Branch 

Rooky  Branch 

Bams  Branch 

Betser  Branch 

Smith  B  ranch 

Stingy  Branch 

Sugar  Branch 

Bugarloaf  Creek 

Swamp  Creek 

Tajrior  Branch 

True  Love  Branch 

Turner  Branch 

Turpins  Branch 

Wycle  Fork  Creek 

North  Dakota: 

Devils  Lake,  Devils  Lake 

Ohio: 

Canal  Fulton,  Spring  Brook 

Mansfield,  Beverstocks  Run 

Colwell  Lake 

Dickson  Lake 

Dickson  Run 

HagertyRun 

Hannawalts  Creek 

Ontario  Creek 

Spring  Mill  Run 

Newark,  Shawnee  Run 

OUahoma: 

Bnid,  East  Park  Lake. 

Jungle  Pond 

Spruig  Park  Lake 

Roff,ByrdsMill  Creek 


Eggs. 


Fry. 


Fingerlinga, 

yearlina. 

and  adults. 


i.aoo 

1,200 
2,000 
2,400 
8,000 
0,400 

300 
2,400 
2,400 
6,200 

300 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,200 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 

80O 
1,000 
1,000 
1,000 
12,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
2,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 

330 

1,000 
1,600 
1,000 
1,000 
1,000 
1,600 
2,000 
1,600 
2,000 
1,000 

7,000 

7,000 
0,000 
1,600 
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Distribution  of  Fish  and  Egos,  Shown  bt  Locality  and  Species^  fob  Fiscal 

Year  1912--Contmued. 

rainbow  trout— Continued. 


Disposition. 


Oregon: 

Baker  City,  Baldock  Creek 

Grand  Round  Lake 

North  Powder  River 

Bonneville,  State  fish  oonunission 

Fish  Lake,  Big  Creek 

Oibbon,  Umatlila  River 

Holbrook,  Forest  Run 

Imbler.  Cnrstal  Bpring^Pond 

Noon  Station,  Woods  Creek 

Oregon  City,  Abernathy  Creek 

Beaver  Creek 

Molalla  River,  North  Fork 

Milk  Creek 

Trout  Creek 

Pendleton,  McKay  Creek 

Rogue  River.  Rogue  River 

Union  Junction,  Catherine  Crook 

Spofford,  Walla  Walla  River,  South  Fork 

Yamhill^  Yamhill  River,  North  Fork 

Pennsylvania: 

Cammal,  Trout  Run , 

Chambersbuig,  Birch  Run 

Carbaugh 

Cold  Spring  Run 

FaUinff  Spring  Run 

HosacK  Run 

Pine  Run 

Chapman  Station,  Haas  Pond 

Chester,  Bickley's  pond , 

Claiendon,  Amot  Creek , 

Tionesti  Creek.  East  Branch 

Colee  Creek,  Pine  Creek,  East  and  North  Branches. 

Curry,  Yellow  Greek , 

Irwin,  Howell's  pond 

Karthaus,  Goal  Run 

Coal  Run,  Left  Branch 

Connellys  Run 

Qiflord  Run 

Main  Branch 

Mosquito  Greek 

Panther  Run , 

Twelve  Mile  Run 

Lanesboro,  Ganawacta  Creek 

Stanicca  Greek 

Tunkhannock  Creek 

Latrobe,  MUl  Creek 

Tub  MUl  Creek 

Lemont,  Buffalo  Run 

Manoe,  Brush  Greek. 


Eggs. 


100,000 


Fry. 


5,000 
5,00U 
5,000 


Fingerlin^, 

yearlincs, 

and  adults. 


05,400 

6,000 

1,500 

1,500 

4,000 

10,000 

12,000 

16,000 

12,000 

13,000 

4,000 


5,000 
8,000 
5,000 


New  I^inggold,  Gold  Run . 
Oak  HlllTSpring  Creek. 


Pittsburm,  Lake  Mystery 

Renovo,  Bakers  Run 

Barneys  Rim 

Beidamin  Run 

Big  Run  and  branches 

BogxsRun 

Coo«sRun 

Cranberrv  Run 

Drurys  Run  and  branches 

Fish  Dam  Creek  and  branohos 

Halls  Run 

Hyner  Run  and  branches 

Mill  Run 

Paddys  Run  and  branches 

Shintown  Run 

Young  Womans  Creek  and  branches . 

Reynoldsdale,  nobbs  Creek,  tributary  of 

Royer,  Piney  Creek 

Sheridan,  South  Mountain  Run 

Shrewsbury,  Deer  Creek 

Slate  Run,  Nabal  Run 

Stillwater.  Raven  Creek 

Summerhlll,  Laurel  Run 

Tunkhaimock,  Marsh  Creek 

Sugar  Hollow  Run 


95,134 


1,000 
10,100 
5,000 
5,000 
5,000 
5,000 
5,000 
80O 
1,000 
6,900 
7,0QO 
3,000 
2,000 


500 
500 
500 

1,000 
1,000 
1,000 
600 
1,000 
3,000 
4,000 
6,000 

i,aoo 
i,aoo 

1,000 
750 

6,000 
«0 


2,000 
2,000 
2,000 
3,000 
2.000 
2,000 
1.000 
3,000 
2,000 
2,000 
2,000 
2,000 
3,000 
2,000 
5,000 

800 
4,000 

400 
2,000 
2,000 
3,000 

450 
3,000 
3,000 
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Distribution  of  Fish  and  Eoos,  Shown  by  Locality  and  Species,  for  Fiscal 

Year  1912 — Continued. 

RAINBOW  TROUT— Continued. 


Disposition. 


Peiin87lvania^-Ck>ntinued. 

WUkM-Bane,  Leonards  Creek 

Windber,  Clear  Sbade  Creek 

Big  Shade  Creek 

Dark  Sbade  Creek 

Rhode  Island: 

HOlsKrove,  Oakwood  Park  Brook '. 

South  Carolina: 

GraenTille,  Wataooo  Creek 

Lawrens,  Little  River 

Madison,  Battens  Creek 

Demmons  Creek 

LonElos  Creek 

RooKV  Branch 

Spartanburg,  rarforest  Creek 

Walballa,  Coneross  Creek,  McCall  Branch 

Coneroes  Creek,  Poor  Mountain  Branch . 
South  Dakota: 

Buffalo  Gap,  Beayer  Creek 

Smithwick,Cox  Pond 


Eggs. 


X'QODB8BBe« 

Austral,  Ellis  Creek 

Lost  Creek 

Spiiiig  Creek 

Baxter,  Cone  Creek 

Tann  Creek 

Chattanooga,  Lake  Kelso 

Tennessee  River 

Chnckey,  Middle  Creek 

Church  Hill,  Hoard  Creek 

Lyons  Creek 

Elkmont,  Little  River.  East  Fork 

Oreenville,  Gamp  Creek 

Jennuus  Creek 

Klngsport,  Reedy  Creek 

KittjrUm,  Big  Branch 

South  Indian  Creek 

Knorville,  Hale's  pond 

Wood's  pond 

Milan,  Mhieral  Creek 

Roan  Mountain,  Doe  River 

Rutledge,  Manley'spond 

•     Seviennlle,  Fox's  pond 

Townsend,  Forge  Creek 

MillCreek 

Uniiwl,  Thomas  Creek 

Whitesbuig,  KIrkpatiiok's  pond 

Wolf  Creek,  Bear  Creek 

Feds  Fork  Creek 

Wolf  Creek 

Utah: 

Brigham,  Northfield  Pond 

Charleston,  applicant 

Heber,  Wheiritt's  creek 

Logan,  Hansen  Pond 

Intennountain  Trout  Ponds 

Roller  Pond 

Lowe's  flowing  wells 

Morrell'spona. 

Spring  Creek 

Snringwater  Brook 

Worley's  pond 

Marysvale.  Taylor  Pond 

O^den.  Mill  Creek,  branch  of 

I'urk  (Sty,  Crystal  Pond 

Dflkm  and  Snyder  Creek 

Ontario  Reservoir 

Spring  Pond 

Payson,  Sprmg  Lake  Trout  Form  Pond. 

Prove,  Clwk's  pond 

Dry  Creek  Pond 

Dimant's  pond 

Johnson's  pond 

Provo  River,  South  Fork 

Spring  Dell  Ponds 

Vineyard  Pond 

fialina,  Rasp  Lake 


Fry. 


50.000 


Flngerlings, 

yearlings, 

and  adults. 


3,000 
4,000 
2,400 
4,000 

1,000 

1,600 
8,000 

400 
1,600 

800 
2,400 
2,400 
1,200 
1,200 

5,000 
800 

1,600 

1,600 

2,400 

8,000 

2,400 

15,600 

3,600 

300 

2,000 

2,000 

8,000 

2,000 

2,400 

4,000 

2,000 

5,000 

800 

800 

4,000 

7,500 

1,600 

800 

3,000 

3,000 

3,000 

300 

300 

300 

400 

1,000 


050 

1,000 

1,000 

1,000 

1,000 

1,000 

2,000 

1,000 

1,500 

1,000 

2,000 

076 

075 

076 

075 

500 

1,000 

1.000 

1,000 

2,000 

2,000 

8,000 

1,000 

2,375 
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DISTRIBUTION  OF  FISH  AND  FISH  EGOS,  1912. 


Distribution  op  Fish  and  Egos,  Shown  bt  Looautt  and  Spbcixs,  for  Fiscal 

Ybab  1912— Oontinued. 

rainbow  trout— GoQtfiined. 


Disposition. 


Utah— Continiied. 

Salt  Lake  City,  MiU  Creek  Pond 

Spring  Creek 

Thome's  pond 

Tiask's  pond 

Tremonton.  Andersen's  pond 

Peterson's  pond 

Vermont: 

Bellows  Falls.  Saztons  River 

IClddlebury,  New  Haven  River 

New  Haven  Junction,  North  Pond 

Plainfleld,  Bancroft  Pond 

West  Salisbury,  Leicester  River 

Middlebury  River 

Virginia: 

Abingdon,  Honaker's  pond 

Whitetop  Creek 

Alexandria,  Potomac  River 

AltaVista,  Hills  Creek 

Winston's  pond 

Amherst,  Bufblo  River 

Smileys  Pond 

Beaver  Dam,  Coakley's  pond 

Big  Island,  Bellemera  Creek 

Blair,  Chestnut  Creek 

Ghilhowie,  McCready's  pond 

Croset,  Doyles  Creek 

Elgin,  Haiel  River 

Fahwood,  Fox  Creek 

Helton  Creek 

Glad3rs,  Seneca  Creek 

Lowmoor,  Caracs  Creek,  Left  Fork 

Luray,  Beaver  Dam  Run 

Thorntons  River 

White  WaUiut  Run 

Marion,  Calhouns  Branch 

Comers  Creek 

Holston  River,  South  Fork 

Meeks  Branch 

Rock  Creek 

ICillboro.  Thompson's  mill  pond 

Newcastle,  Meadow  Creek 

Otter  River,  Rhody  Creek 

Paint  Bank,  Potts  Creek 

Pembroke,  Lucas  Pond 

Potts  Valley  Junction,  Stony  Creek 

Rustburg.  Button  Creek 

Rural  Retreat,  Cripple  Creek 

Kiftinger  Creek 

Newlanda  Creek 

Saltville ,  Tumbling  Creek 

Spout  Springs.  Wreck  Island  Creek 

Vienna.  Kerry's  branch 

Washington: 

Chehalis,  Newaukum  River,  North  Fork. 
Newaukum  River,  South  Fork. 

Heiason,  State  Fish  Commission 

East  Clallam,  Beaver  Lake 

Lavista,  Round  Lake 

McCue  Siding,  Douglas  Creek 

Pomeroy,  Alpowa  Creek 

Deadman  Creek 

Pataha  Creek 

Winona,  Palouse  River 

West  Virginia: 

Eglon,  Totten  Pond 

Fairmont,  Sweet  Springs  Ponds 

Hawks  Nest,  Mill  Creek 

Huntington,  Camden  Park  I^ke 

Ingleslde,  East  Pond 

Midvale,  Middle  Fork  River 

Porterwood.  Pleasant  Run 

Spring  Creek.  Carper's  pond 

Wisconsin: 

Alma,  Pipers  Valley  Creek 

Amherst.  Peterson^  creek 

Anlwa,  Eau  Claire  River 

Plover  River 


Eggs. 


Fry. 


FIngerlingB, 

yearlines, 

and  adults. 


8,000 


13,200 


100,000 


3,000 
2,500 


0,500 


1,000 


1,000 
3,000 
1,000 
2,000 
1,000 
1,000 

8,000 
1,600 
1,600 
2,000 
1,500 
1»SOO 

300 

10,000 


800 

400 

1,000 

800 

1,000 

3,000 

l,fi00 

300 

500 


1,500 

1,000 

12,500 

000 

500 

500 

500 

1,200 

1,500 

9,000 

1,600 

1,500 

500 

800 

1,200 

6,000 

100 

6,000 

6,000 

9,500 

6,000 

6,000 

1,200 

1,600 

4,000 


1,000 
1,000 
1.250 
1,250 
1,250 
1,250 

100 
800 
900 
600 
100 
10,000 
800 
200 


1,125 
8,600 
8»000 
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DurmzBunoN  op  Fish  and  Egos,  Shown  bt  Logalitt  and  Spbcies^  for  Fiscal 

Year  IQl^—Oontinued. 

RAINBOW  TR0UT-><kintiira6d. 


Disposition. 


Wisconsin— Contlnned. 

Arcadim,  M^Jor  Vallev  Creek 

Banweld,  Lanpop  Run 

Mom  Creek 

Bimamwood,  Embarrass  River,  West  Branch. . , 
Embarrass  River,  Middle  Branch. 

Plover  River 

Blair,  Beaver  Creek 

Black  Falls  River,  Doaglas  Lake 

Big  Palis,  Little  Wolf  River 

Pigeon  Credk 

Blue  Mounds,  Avangs  Creek 

Gamp  Creek 

Happy  Hollow  Creek 

Monnds  Creek , 

Boring  Valley  Creek , 

Walnut  Hollow  Creek 

Cashton,  Timber  Coulee  Creek 

CUppewa  Falls,  Paint  Creek 

TUdenMUlPond 

CoUiax,  Mirror  Lake 

Crandon,  Peshtigo  Creek,  branch  of , 

Wolf  River 

DodgeviUe,  Edmunds  Pond , 

Dorchester,  Popple  River 

Durand,  Cody  Creek 

Eau  Oalle  River 

Oinder  Creek 

Eagle  RivCT.  Deenkin  Creek 

Elmhurst,  Spring  Brook , 

Oleason,  Prairie  Klver , 

Harrison,  Prairie  River,  West  Branch 

Hizton,  French  Creek 

Hixton  Pond 

Pigeon  Creek , 

Trempealeau  River 

Independence,  Elk  Creek 

Fox  Cooley  Croek 

Norway  Cooley  Creek 

Pine  Creek 

Tamarack  Creek , 

La  Crosse,  Coon  River,  Northeast  Branch 

Lancaster,  Pigeon  Creek 

Manitowoc,  Devils  River 

Francis  Creek 

Manitowoc  River , 

Pigeon  River , 

Merrill,  Devil  Creek 

Pine  Creek 

Midway,  Holmen  Mill  Pond , 

Nashvjulo,  Spring  Lake , 

Oakfleld,  Fond  du  Lac  River,  tributaries 

Richland  Center,  Water  Villa  Branch 

Savner ,  Spring  Lake , 

Scnleisin^rville,  I.«hner's  creek , 

Stanley,  North  Fork  River 

State  Line,  Landing  Creek 

Tamarack  Creek 

Stevens  Switch,  Stevens  Creek 

Superior,  State  Line  Creek 

Tomahawk,  Armstrong  Creek.  .• 

Big  Pine  Creek 

Hay  Creek 

Viroqua.  Coe's  branch  pond 

Waukesha,  Chamberlain  Creek 

Pebble  Brook , 

Whitewater,  Bluff  Creek 

Clover  Valley  Creek 

Territorial  Creek 

Utters  Creek , 

Wonewoo,  Crossman  Creek 

Wyoming: 

Beulah.  San  Creek,  Lower , 

Cody,  Belknap  Lake 

Eagle  (^k 

Shoshone  River,  South  Fork 

Oreybull,  Trapper  Creek 


Eggs. 


Fry. 


1,000 
1,000 
2,000 
2,000 


Fingerlings, 

yearlings. 

and  adults. 


600 

600 

600 

2,100 

2,100 

3,000 

1,260 

2,600 

1,676 

1,126 

600 

600 

600 

600 

600 

600 

750 

2,100 

2,400 

2,100 

1,600 

3,600 

600 

3,000 

1,200 

3,000 

900 

100 

2,100 

1,125 

60O 

900 

2,250 

1,350 

2,250 

2,000 


2,000 
1,000 
1,000 
1,000 
2,500 
1,250 
1,000 
1,000 
1,500 

500 
1,000 

500 
1,000 

500 
3,300 

900 
1,000 
1,800 
2,000 

500 
1,000 

500 

500 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,250 

8,000 
1,000 
1,500 
2,500 
2,000 
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Distribution  op  Fish  and  Eggs,  Shown  by  Locality  and  Species,  for  Fiscal 

Year  1912 — Continued. 

rainbow  trout— Ckjntinued. 


DisiKJsition. 


Wyoming— Continned. 

Lander,  Fiddlers  Lake 

Little  Popo  Agie  River 

Sheridan,  State  Fish  CommiaBion 

Thermopolis,  Short  Lake 

Austria: 

Vienna,  Austrian  Govemment 

France: 

Aix  les  Thermes,  French  Government. . . 
Gennany: 

Hamburg,  German  Govemment 

Janan* 

Tokvo,  Imperial  Household  Department 
Portugal: 

Villa  do  Conde,  Portuguese  Govemment. 


Total  a. 


ATLANTIC  SALMON. 


Eggs. 


138,000 


100,000 
25,000 
50,000 
90,000 
50,000 


Fry. 


1,208,179  660,935 


Fingerlings, 

yearlings, 

and  adults. 


4,800 

4,800 


1,500 


2,266,612 


Maine: 

East  Orland,  Alamooaook  Lake. 
Staceyville,  Penobscot  River. . . 


Total. 


20.872 
1,820,349 

22,711 

1,841,221 

22,711 

LANDLOCKED  SALMON. 


Colorado: 

Leadville,  Twin  Lakes 

Connecticut: 

Simsbury.  Spring  Pond 

District  of  Columbia: 

Washington,  Central  Station  Aquarium. . 
Maine: 

Auburn,  Lake  Auburn 

Bingham,  Pierce  Pond 

Brewer  Junction,  Brewers  Pond 

Cherryfleld,  Big  Tunk  Pond 

Dedham,  Branch  Pond 

G  reen  Lake 

East  Machias,  Gardners  Lake 

Ellsworth  Falls,  Beech  Hill  Pond 

Flood's  pond 

Ellsworth,  Toddy  Pond 

EnOeld,  Cold  Stream  Lake 

Farmington,  Chain  of  Ponds 

Clear  Water  Lake 

Natinas  Pond 

Round  Pond 

T  Pond 

Foxcroft,  Sebec  Lake 

Franklin,  Donell's  pond 

Fox  Pond 

Molasses  Pond 

c.rand  Lake  Stream,  Grand  Lake 

Grand  Lake  Siri'iim, 

Green  Lake,  Morrison's  ponds 

Pattens  Pond 

Greenville,  Fogg  Pond 

Greenville  Junction,  Arnold  Pond 

Crosby  Pond 

Horseshoe  Pond 

Moosehead  Lake 

Ingalls  Siding,  Cedar  Lake 

Jackman,  Attean  Lake 

Crocker  Pond 

Duncan  Lake 

Lake  Wood 

Eennebunk,  Kennebimk  Pond 


4.900 


35,000 


16,000 


12,000 


.54, 454 

117,000 

10,000 

2,000 

10,000 


8,000 
10,000 


8,000 


500 

15 

625 
1,000 
2,000 
1,000 
1,050 


1,000 
750 
625 


625 
2,000 
1,625 
1.000 
1,37* 

750 
1.250 

750 


875 
28.112 


1,250 

625 

1.250 

1,500 

625 


500 
500 
760 
lOO 


a  Lost  in  transit,  1,000  fry  and  lS,0(i3  fingerlinps. 
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Distribution  op  Fish  and  Eogs,  Shown  by  Locality  and  Spectes,  for  Fiscal 

Year  1912— Continued. 

LANDLOCKED  SALMON— Continued. 


Disposition. 


Maine— Continaed. 

Kineoy  Moosehead  Lake 

Lamberts  Lake,  Lambert  Lake 

Mattawamkeag,  Mattacemek  Lake... 

Mosquito,  Lake  Moxie 

Oakland,  East  Pond 

State  fish  oommission 

Onawa,  Onawa  Lake 

Rum  Pond 

Oxford,  Thompson  Lake 

Patten,  Davis  Pond 

ReadOeld,  Parkers  Pond 

South  Paris,  Concord  Pond 

Shagg  Pond 

Strong,  Sweets  Pond 

Tunk  Pond,  Tunk  Pond 

Walker,  Squawpan  Lake 

Wilton,  Wilson  Lake 

Michigan: 

Paris,  State  fish  commission 

Minnesota: 

St.  Paul,  State  fish  oommission 

Tower,  Trout  Lake 

New  Hampshire: 

Bristol,  New  Found  Lake 

New  York: 

Au  Sable  Forks,  Taylor  Pond 

Battery  Park,  New  York  Aqtiarium. 

C^edonia,  Brandreth  Lake 

Lake  Delaware,  Lake  Delaware 

Lake  Qeorge,  Lake  Qeoree 

Lake  MahojMic,  I^ake  Mahopac 

Long  Lake,  Doctors  Pond 

Long  Lake  West,  South  Pond 

Northville,  Piseoo  Lake 

Vermont: 

Barton,  Crystal  Lake 

Omaan,  Little  A veriU  Lake 

Oreensboro,  Caspian  Lake 

Rozbury,  State  fish  oommission 


Total  0. 


Eggs. 


75,000 


25,000 
10,000 


Fry. 


12,000 


1,000 
10,000 
20,000 
25,000 


15.000 


15,000 


196,000 


2,535 
2,5.35 


2,874 


Fingerlings, 

yearlings. 

and  adults. 


297,298 


2,500 
625 
625 

3,375 

i,5oa 


62^ 
375 

1,000 
375 
625 
375 
375 
750 

1,000 
875 
625 


2,900 

70O 

1,000 


1,000 


1,500< 
'i,'666 


79,152 


BLACKSPOTTED  TROUT. 


Arizona: 

Flaf^tafl,  Oak  Creek 

Phoenix,  Verdi  River 

Cotorado: 

Alma,  Mill  Creek 

Antonio.  Bosque  Lake 

Aspen,  Anderson  Lake 

Arms  Lake 

Castle  Creek 

Difficult  Creek 

Express  Creek 

Fall  Creek 

Independence  Lake. 

Lostman  Lake 

Maroon  Creek 

New  York  Lake 

Taylor  River 

West  Castle  Creek.. 
Austin,  Dirty  Oeorge  Creek. 

Surface  Creek 

Bailey,  Deer  Creek 

Baldwin,  Ohio  Creek 

Pass  Creek 

Basalt,  Frying  Pan  River. . 

KellysLake 

Snow  Mass  Creek. . . 

Sopris  Creek 


20,000 
10,000 

12,000 

5,000 

9,000 

21,000 

15,000 

15,000 

6,000 

6,000 

15,000 

9,000 

15,000 

9,000 

30,000 

12,000 

8,000 

8,000 

24,000 

14.000 

8,000 

18,000 

18,000 

9,000 

12,000 


a  Lost  in  transit,  250  fingcrlings. 
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DlSTRIBUnOK  OF  FiBH  AND  EOGS,  SHOWN  BT  LOOAUTT  AND  SpECiBS,  FOR  FiSGAL 

Year  1912— Oontinued. 

BLACKSPOTTED  TROUT— Contlniud. 


Disposition. 


Colorado— Gontiniud. 

Boulder,  Beaver  Park  Reseiroir 

Bralnani  Lake 

Jacobs  Pond 

Jasper  Lake 

Lone  Lake 

Middle  Boulder  River 

Mitchell  Lake 

North  Boulder  River 

St.  Vrain  River 

South  Boulder  Creek 

Buena  Vista,  Chalk  Creek 

Cottonwood  Creek 

Cottonwood  Lake 

Harvard  Lakes 

Middle  Cottonwood  Creek. 
North  Cottonwood  Creek. 

Pine  Creek 

South  Cottonwood  Creek . . 
South  Cottonwood  Lakes. 

Buffalo,  Buffalo  Creek 

Carbondale,  Cattle  Creek 

Cassells,  South  Platte  River 

Cebolla,  Qunniaon  River 

Cedar  Creek,  Ouxinison  River. 


Uncompahgre  River. 
L  River. 


Cimarron,  Qunnison , 

Clyde,  water  oompany  reservoirs 

Colona,  Thompson  Lakes 

Creede,  Rio  Grande 

Crested  Butte,  Brush  Creek 

East  River 

Slate  River , 

Cuiecanti,  Ounniaon  River 

De  Beque,  Big  Creek 

Buzzard  Creek , 

Cottonwood  Creek 

Grove  Creek 

Mesa  Creek , 

Plateau  Creek 

Roan  Creek 

Delta,  Cottonwood  Creek 

Escalante  Creek 

PotterCreek 

Roubideaux  Creek 

Del  Norte,  Pinos  Creek 

Rio  O  rande 

Dillon,  Black  Creek 

Lost  Lake 

Straight  Creek 

Divide,  Losnbaugh's  twin  lakes 

Eagle,  Brush  Creek 

Edwards,  Lake  Creek 

Empire,  Clear  Creek 

Fain>lay,  Sacramento  Creek 

South  Platte  River 

Tumble  Creek 

Twelve  Mile  Creek 

Florence,  Hardscrabble  Creek 

Middle  St.  Charles  River. . 
Fort  Collins,  Cache  La  Poudre  River. 

Deadmans  Creek 

Lone  Pine  Creek 

RoaringCreek 

Frisco,  Ten  Mile  Creek 

Glaciers,  Cement  Creek 

Spring  Creek 

Glen  wood  Springs,  Grizzly  Creek 

Gronby.  Grand  River 

Grand  J  auction.  Kannah  Creek 

Grancros,  A  pecne  Creek 

Greenhorn  River 

St.  Charlee  River 

Granger,  Myers  Creek 

Granite,  LaJce  Creek 

Pine  Creek 

Twin  Lakes  Creek 

Upper  Twin  Lake 

Grant^  Geneve  Creek 

Gunnison,  Bird  Lakes 


Eggs. 


Fry. 


Fingerllngs, 

yttrlhin, 

and  adults. 


20,000 


6,000 

6,000 

1,500 

6,000 

6,000 

13.S00 

6,000 

6,000 

6,000 

7,500 

18,000 

18,000 

36,000 

30,000 

18,000 

12,000 

12,000 

9,000 

18,000 

36,000 

18,000 

09,000 

150,000 

10,000 

8,000 

10,000 

162,800 

12,000 

97,500 

8,000 

18,000 

12,000 

20,000 

7,500 

15,000 

5,000 

7,500 

7,500 

22,500 

20,000 

2,000 

4,000 

2,000 

4,000 

10,000 

30,000 

9,000 

20,000 

9,000 

9,000 

24,000 

9,000 

42,000 

9,000 

4(6,000 

9,000 

9,000 

12,000 

12,000 

35,500 

9,000 

15,000 

0,000 

12,000 

17,500 

17,500 

12,000 


10,000 
12,500 
22,500 
22,500 
10,000 
12,000 
12,000 

9,000 
12.000 
36,000 

6,000 
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DiBTRIBUnON  OF  FiSH  AND  EoOS,   ShOWK  BT  LoCAUTT  AND  SpECIES,   FOR  FiSCAL 

Year  1912 — Continued. 

BLACKSPOTTBD  TKOUT— Continued. 


Disposition. 


Colondo— Continued. 

Qypeom,  Sweetwater  Creek 

Sweetwater  Lake 

Deep  Creek 

Qvpeiim  Creek 

HotchkiBB,  Clear  Fork  Creek 

Crystal  Creek 

Smiths  Fork  Creek. . . . 
Idaho  Sprinjss,  Storage  Reservoir. 

Vanoe  Creek 

lola.  East  Elk  Creek 

North  Beaver  Creek , 

Sun  Creek 

Ivanhoe,  Ivanhoe  Creek 


Lyle  Creek. 

Jefferson,  Michigan  Creek 

RockCreek 

Kenunline,  Albert  Lake ^ 

La  Jara,  Knights  Pond 

Lake  City,  Gunnison  River,  Lake  Fork 

Lake  George,  South  Platte  River 

Leadville,  Baker  Creek 

Crooked  Creek 

Elk  Creek 

Fraser  River 

Fraser  Creek 

Grand  Lake 

Grand  River 

Half  Moon  Creek 

St.  Louis  Creek 

Stillwater  Creek 

Timberline  Lake 

Turquoise  Lake 

WiUowCraek 

Loreland,  Big  Thompson  River 

Buckhom  creek 

Ljoos,  Fall  River 

Ifmtum,  Cross  Creek 

Gore  Creek 

Mofliit,  Comors  Creek 

Monte  vista.  Conejos  River 

Montrose,  Big  Cimarron  River 

Big  Red  Creek 

Dry  Creek.... 

Gunnison  River 

Horsefly  Creek 

Little  Cottonwood  Creek 

Spring  Creek 

KMt,  Frying  Pan  Creek 

Frying  Pan  River 

Nenrett,  Tener'spond 

New  Castle,  Divide  Creek 

East  Elk  Creek 

Middle  Elk  Creek 

Nofife,  Chapmans  Creek 

Frying  Pan  River 

Ouray,  Lake  Lenore 

Pagosa  SpringB,  Big  Blanco  Creek 

Big  Navajo  River 

Little  Blanoo  Creek 

Weminuche  Creek 

Williams  Creek 

Paado,  Eagle  River 

Paonia,  Gunnison  River,  North  Fork 

West  Muddy  Creek 

PitUn,  Quarts  Creek 

Plaoerville,  Tanglewood  Lake 

Platte  Ctoon,  South  Platte  River 

Quinns  spur.  Frying  Pan  River,  North  Fork. 

Radium,  Lone  Lick  Lake 

Sheephom  Creek 

Red  Cliff,  Cleveland  Lake 

P^ranch  Lake 

Homestake  Creek 

Ridgway,  Burrow  Lakes 

Big  Cimarron  Creek,  headwaters  of. 

Rosemont,  East  Beaver  Creek 

Saderlind,  Gould  Creek 

Sapfauro,  Curecanti  Creek 

Sapinero  Creek 

West  Elk  Creek 


Egei. 


100,000 


Fry. 


15,000 
20,000 
15,000 
10,000 
85,000 
120,000 
135,000 


20,000 
15,000 


45,000 


Fingorlings, 

yearlings, 

and  adults. 


15,000 
27,000 
12,000 
27,000 
10,000 

8,000 
12,000 
12,000 

9,000 
10,000 
24,000 
24,000 
26,000 
10,000 
12,000 

9,000 
24,000 

5,000 

8,000 
45,000 


10,000 


35,000 
50,000 


15,000 
15,000 


12,000 

30,000 

12,000 

10,009 

87,000 

4,000 

4,000 

37,000 

4,000 

2,000 

4,000 

15,000 

45,000 

0,000 

15,000 

30,000 

17,500 

15,000 

24,000 

18,000 

12,500 

15,000 

10,000 

12,500 

12,500 

33,000 

16,000 

10,000 

8,000 

2,000 

75,000 

25,000 

25,000 

12,000 

24,000 

24,000 

15,000 

6,000 

10,000 

66,000 

30,000 

18,000 

18,000 

18,000 


4789^—14 8 
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Distribution  of  Fish  and  Eckis,  Shown  by  Locality  and  Species,  for  Fiscal 

Year  1912 — Continued. 

BLACKSPOTTED  TROUT-Canttoued. 


Disposition. 


Colorado— Gontintied. 

SargentSf  Agate  Creek 

BaldyLake 

LomgBraach  Creek 

Sellar,  FryingPan  River,  North  Fork 

SeUar  Creek 

Shawnee,  Deer  Creek 

South  Platte  River 

Silver  Plume,  South  Clear  Creek,  Middle  Fork. 

Somerset,  Anthracite  Creek 

Coal  Creek 

South  Fork,  Alder  Creek 

Hvers  Creek 

Rio  Grande,  South  Fork 

Steamboat  Springs,  Lake  Aqua  Frio 

SceneroDuloe  Lakes 

Thomasville,  Dennhardts  Pond 

Englebreeht's  pond 

Spnng  Creek 

Woods  Lake 

Twin  Lakes 

Villa  Grove,  Cotton  Creek 

Major  Creek 

Wild  Cherry  Creek 

Westdifl,  Bear  Lake 

Goodwin  Creek 

Horns  Creek 

Whitewater,  North  Creek 

West  Creek 

Yampa,  Trout  Creek 

Yampa  River 

Youmans,  Big  Blue  Creek 

Little  Cimarron  Creek 

Idaho: 

Greer,  Silver  Pond 

Thornton,  Nichols  Pond 

WaUace,  Coeur  d'Alene  River,  North  Fork 

Slate  Creek 

Michigan: 

Detroit,  Detroit  Aquarium 

Montana: 

Anaconda,  State  fish  commission 

Belt,  Highwood  Creek 

Little  Belt  Creek 

BilUngs,  Butcher  Creek 

Boseman,  Bear  Creek 

Blackwoods  Pond 

Bostwick  Creek 

Bridger  Creek 

Buffalo  Horn  Lake 

Corbin  Lake 

Luising  Creek 

Matthews  Creek 

Middle  Creek 

Rocky  Creek 

Sales  Creek 

South  Cottonwood  Creek 

Spring  Creek 

Spring  Pond 

Squaw  Creek 

Story  Creek 

Weaver's  pond 

WyliesPond 

Butte,  applicant 

Chinook,  Koas  Lake 

Clyde  Park,  Brackett  Creek 

Rock  Creek 

Shields  River 

Gardiner.  Lava  Creek 

Oeyser,  Cottonwood  Creek 

Davis  Creek 

Lewistown,  Box  Elder  Creek 

Livingston,  Swtndlehurst's  pond 

PhlUpsburg,  Flint  Creek 

Raynesford,  Arrow  Creek 

Red  Lodge,  Rock  Creek  Lakes 

Ryesate.  Big  Coulee  Creek 

Shelby,  McLMighlin  Lake 

Poplar  Creek  Resenoir 


Eggs. 


Fry. 


30,000 
1,443,000 


25,000 


528,000 


FfaigerlingSy 

yearlines, 

and  adults. 


20,000 
6,000 
10,000 
265,000 
15,000 
40,000 
10,000 
20,000 
50,000 
20,000 
7,000 
20,000 
55,000 
10,000 
10,000 
25,000 
25,000 


20,000 

20,000 

25,000 

100,000 


50,000 
35,000 


15,000 

27,000 

12,000 

15,000 

12,000 

36,000 

16,500 

12,000 

8,000 

8,000 

5,000 

5,000 

15,000 

8,000 

10,000 

9,000 

120,000 

9,000 

68,000 

24,000 

12,000 

9,000 

9,000 

28,000 

12,000 

11,000 

12,000 

8,000 

18,000 

35,000 

6,000 

6,000 

8,075 
10,000 
21,197 
21,197 


f^OOO 
6,000 


35,000 


25,000 


8,000 


10,000 
10,000 
40,000 


8,000 
45,000 
50,000 
12,000 

8,000 
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Distribution  of  Fish  and  Boos,  Shown  by  Locality  and  Species,  for  Fiscal 

Year  1912 — Continued. 

BLACKSPOTTED  TROUT— Cantlnued. 


Disposition. 


Montana— Continued. 

Townsend,  Crow  Creek 

Deer  Creek 

OrovBon  Creek 

Twin  Bridges,  Big  Hale  River 

Worden^Arrow  Creek 

WilaaU,  Baker's  pond 

Nebraska: 

Chadron,  Bordeaux  Creek 

Chadron  Creek 

Deadhorse  Creek 

Indian  Creek 

Rufihville,  Larrabee  Creek 

Nevada: 

Carson  City,  State  fish  commission . 
New  Mexico: 

Bucionaxi.  Rito  de  los  Frijoles 

Capitan,  Hondo  River 

Rio  Bonito 

Rio  Ruidoso 

Oarlsbckl,  Lake  Bujoc 

Clifton  Hoose,  Mills  Creek 

Shoree  Creek 

South  Creek 

Spring  Creek 

Dexter,  Lake  Durand 

Domingo,  Media  Dia  River 

Glorieta,  Feoos  River 

Las  V^as,  Oallinas  River 

MonntaJn  Air,  Barranca  Creek 

La^na  Rendija 


Feoos,  Irving  Springs. . 
Questa,  Caberesto  Qeek . 


Raton,  Cimman  Point  Creek 

Rayolo  River 

Sugarite  Creek 

Ribera,  Pecos  River 

Rowe,  Bull  Creek 

Cow  Creek 

Pecos  River 

Santa  Fe,  Friioles  River 

Gauinas  River 

Pecos  River,  Upper 

Rio  Tesuque  Creek 

Santa  Fe  Creek 

Talban,  Taiban  Creek 

Tolarosa,  Rio  Ruidoso 

Ute  Park,  American  Creek 

Rio  Grande 

Ute  Reservoir  Creek 

Wagon  Mound,  Tison  Springs 

Wilkrd,  Railroad  Reservoir 

New  York: 

Raranao  Inn,  State  flsh  commission. 
Oregpn: 

Rogue  River,  Rogue  River 

Salem,  State  fish  commission , 

South  Dakota: 

Caster,  French  Creek , 

Squaw  Creek 

EDc  Horn.  Rapid  Creek , 

Elmore,  Speanish  Creek 

Fruitdale,  Steams  Pond , 

Galena,  Elk  River 

Hm  aty.  Spring  Creek 

Iron  Creek,  Bpearflsh  Creek 

Mystic,  Castle  Creek 

Nahant,  Rapid  Creek , 

Nemo,  Box  Elder  Creek 

Pringte,  Beaver  Creek 

Rapid  City,  Box  Elder  Creek 

Rapid  Creek 

Rochford,  Castle  Creek 

Gimlet  Creek , 

Rapid  Creek 

Silver  Creek 

Spearflsh,  Chicken  Creek 

Crow  Creek , 

Johnson  Creek , 

Spearflsh  Creek 


Eggs. 


171,631 


Fry. 


16,000 
16,000 
18,000 
^,000 


40,000 


652,000 


15,000 


Fingerlings, 

yearliuES. 

and  adults. 


:\ 


12,000 
5,000 

26,000 

5,000 

26,000 

60,000 

2,500 


30.000 

8,000 

8,000 

8,000 

4,000 

25,000 

25,000 

25,000 

25,000 

4,000 

6,000 

54,000 

38,000 

4,000 

4,000 

4,000 

7,500 

15,000 

20,000 

35,000 

14,000 

10,000 

15,000 

37,000 

6.000 

14,000 

14.000 

20,000 

10,000 

2,000 

18,000 

20,000 

76,000 

10.000 

2,000 

2,000 


40,000 

40,000 

40,000 

75,000 

7,500 

60,000 

8,000 

75.000 

60,000 

50,000 

60,000 

20,000 

60,000 

60,000 

80,000 

20,000 

120,000 

6,000 

2,000 

2,000 

15,000 

250,000 
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Distribution  of  Fish  and  Eoos,  Shown  bt  Locality  and  Spbcies,  for  Fiscal 

Ybar  1912— Continued. 

BLACESPOTTED  TROUT-GonUnued. 


Disposition. 


Utah: 

Colton,  Elmer's  pond , 

Virginia: 

Qifton  Forge,  Smith  Creek , 

Waahinffton: 

Gameld,  Palouae  River 

Seattle,  applicant 

Taooma,  Little  Marshall  River 

Silver  Lake 

WestViiginla: 

Ifarlington,  Barkley  Run 

EInapps  Creek. 

Wyoming: 

Beulah,  Finch  Run 

Sand  Creek 

Shepard  Creek,  East  Branch 

Cody,  Iflhawood  Creek 

Jones  Creek 

Middle  Creek 

North  Fork  Creek 

OreyboU,  Shell  Creek  Lakes 

Raxkchester,  Soldier  Creek 

Saratoga,  North  Platte  River 

Sheridan,  Dome  Lake 

North  Piney  River 

State  fish  commission 

Thermopolis,  Red  Creek 

Yellowstone  Natkmal  Park,  Boat  House  Creek 

Cub  Creek 

Natural  Bridge  Creek. 
Second  Creek 


TotaU. 


Eggs. 


50,000 


2,000,000 


600,000 
100,000 
350,000 
800,000 


6,380,831 


Fry. 


65,000 


35,000 
35,000 


1,579,000 


Ffngerllngi, 
yeailino, 
and  adults. 


8,000 

50 

90,281 


U,400 
28,800 

7,500 
7,520 

4,000 
12,000 
20,000 
18,000 
15,000 
21,000 
S0,OOO 
60,000 


6,000 


U,000 


6,285,820 


LOCH  LEVEN  TROUT. 


Disposition. 


FlBger- 

lings,  year- 
lines,  and 
adults. 


Soath  Dakota: 

Savoy,  Little  Spearflsh  Creek. 


66,300 


LAKE  TROUT. 


Disposition. 


District  of  Columbia: 

Washington,  Aquarium 

Maine: 

Farmlngton ,  Clearwater  Pond . . . 

Locke'sKllls,  SSuth  Pond 

Perry,  Boyden's  Lake 

Unity,  Unity  Pond 

Massachusetts : 

Clinton,  Spectacle  Lake 

Greenwich,  Quabbin  Lake 

Michigan: 

A  twoods  Reef,  Lake  Michigan . . . 

Beechwood,  Golden  Lake 

Big  Rock  Reef,  Lake  Michigan. . 

Cauead  Point,  Lake  Michigan... 

Charlevoix  Reef,  Lake  Michigan. 

Detour,  Lake  Huron 


Eggs. 


•  Lost  in  transit,  43,750  flngerlings. 


Fry. 


15,000 
10,000 
15,000 


25,000 
15,000 

700,000 


700,000 

700,000 

1,400,000 

1,000,000 


Fingorllngs, 

yearlings, 

and  adalls. 


10 


1,500 


40,000 


DISTRIBUTION  OF  FISH  AND  FISH  EOOS,  1912. 


43 


Distribution  of  Fish  and  Eooe,  Shown  bt  Locautt  and  Species,  for  Fiscal 

Year  1912^Contiiiued. 

LAKE  TROUT--Oontliiaed. 


Disposition. 


Michigan— Continued. 

Detroit,  State  fish  oommiasion 

Escanaba ,  Lake  Michigni 

Fishermans  Island,  Lake  Michigan 

Fish  Island,  Lake  Superior 

Grand  Marais,  Lake  superior 

Irishmans  Reef.  Lake  Michigan 

Isle  Royale,  Lake  Superior 

Long  Point,  Lake  Superior 

McOargoes  Cove,  Lake  Superior 

Manistlque,  Lake  Michigan 

Marquette,  Lake  Superior 

Mnnising,  Lake  Sumrior 

North  Point,  Lake  Huron 

North  Point  Reef,  Lake  Michigan 

N(Mi¥ood  Reef,  Lake  Michigan 

Nine  Mile  Point,  Lake  Michi^ 

Ontonagon.  Lake  Superior 

Peacock,  Little  Bass  Lake 

Scarecrow  Island,  Lake  Huron 

Union  Lake,  Union  Lake 

Minnesota: 

Beaver  Bay,  Lake  Superior 

Clarks  Bay,  Lake  Superior 

Duiuth.  I4ike  Superior 

Grand  Marais,  Lake  Superior 

Gland  Portage,  Lake  Superior 

Lincoln.  Lake  Alexander 

St.  Paul,  State  fish  conunission 

Stannard  Rock,  Lake  Superior 

New  Jersey: 

Boonton,  Boonton  Reservoir 

New  York: 

CBledonia,  State  flah  conunission 

Charity  Shoals,  Lake  Ontario 

Foiestport,  Lake  Honnedaga 

Fox  Island,  Lake  Ontario 

Poller  Bajr.  Lake  Ontario 

Oienadier  island,  Lake  Ontario 

Hammondsport,  Lake  Keuka. 

Hayes  Point.  Lake  Ontario 

Long  Lake  West,  Catlin  Lake 

Loon  Pond 

Little  Grenadier  Island,  Lake  Ontario. 

Northville,  Lake  Piaeoo 

NorthviUe,  Sacandaga  Lake 

Stony  Point,  Lake  Ontario 

WUlsboro,  Warm  Pond 

Wilson  Bay,  Lake  Ontario 

Pennsylvania: 

Pleasant  Mount,  State  fish  conunission. 

Towanda,  Lake  Weesunking 

Utah: 

Salt  Lake  City,  State  fish  commission. . 
Vermont: 

Barton,  Baker  Pond 

Crystal  Lake 

Silver  Lake 

Canaan,  Big  Averill  Lake 

Island  Pond,  Echo  Pond 


Newport,  Seymour  Lake. 
Orleans,  Wiliouf 


loughby  Lake 

Roxbury,  State  fish  commission. 
Wisconsin: 

Eagle  River,  Anvil  Lake 

Loon  Lake , 

Pine  Island  Lake... 

Band  Island ,  Lake  Superior 

Iron  River,  Spring  Lake 

^  State  Line,  Black  Oak  Lake 

Wyoming: 

Sheridan,  State  fish  commission. 


Total  a. 


Eggs. 


3,000,000 


250,000 


50,000 


50,000 


100,000 
50,000 


100,000 


60,000 


3,650,000 


Fry. 


150,000 
700,000 
440,000 

1,200,000 
700,000 
400,000 
240,000 
400,000 
150,000 
700,000 
700,000 

1,822,000 
700,000 
700,000 
700,000 
700,000 
30,000 

1,678,000 
20,000 

120,000 
480,000 


725,000 
360,000 


240,000 
30,000 


420,000 


405,000 
103,700 
550,000 
75,000 
125,000 


140,000 
50,000 
50,000 

125,000 
25,000 

122,000 


25,000 


12,000 
20,000 


25,000 


520,000 


Fingerlings, 

yearlings, 

and  adults. 


21,547,700 


1,240,000 


120,000 


40,000 

310,000 

40,000 

40,000 


000 


1,150 


1,000 
1,300 


15,000 
1,300 


14,500 
14,500 
14,500 


25,000 
30,000 


1,050,660 


a  Lost  in  transit,  1,877  flngerlings. 
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Distribution  of  Fish  and  Eogb,  Shown  bt  Logautt  and  Species,  for  Fiscal 

Year  1912— Oontinued. 

BROOK  TROUT. 


Disposition. 


Arizona: 

F  lagstafl ,  Mountain  Creek 

Wlnklanum,  Gila  River 

California: 

Bridgeport,  Walker  River  and  tributaries 

East  Auburn,  American  River 

Red  Bluff,  Antelope  Creek. 

Colorado: 

Almont,  Taylor  River 

Alturas,  Pitt  River,  North  Fork 

Baldwin,  Beckwitli  Lake 

Black  Hawk,  Dory  Lake 

Cimarron,  Gunnison  River 

Johnson  Park  Lake 

Van  Lake 

Denver,  State  fish  commission 

Doylevllle,  Tomichi  Creek 

Eldora,  Lake  Kanawha 

Fraser,  St.  Louis  Creek 

Grant,  Duck  Creek 

Duck  I.Ake 

Falls  Creek 

Geneva  Creek 

Three  Mile  Creek 

Idaho  Springs,  Chicago  Creek 

Chiens  Lake 

Fall  River 

Idaho  Springs  Storage  Reservoir. 

Lake  Edith 

Sherwin.Lake 

Silver  Lake 

lola,  Gunnison  River 

Rainbow  Lake 

Jefferson,  Lost  Park  Creek 

Lake  City,  San  Christobal  Lake 

Leadville,  Musgroves  Lake 

Sherwick's  lake 

Lyons,  Cabin  Creek 

Cave  Creek 

Rook  Creek 

St.  Vrain  River,"  Middle  Fork.' !!!!!]!!!! 

St.  Vrain  River,  North  Fork 

St.  Vrahi  River,  South  Fork 

McAndrew,  McAndrew  Lake 

Malta,  applicant 

Marshall,  South  Boulder  Creek 

Moffat,  East  Twin  Lake 

Oak  Creek,  Morrison  Creek 

Pando,  Eagle  River 

Parlin,  Chaney  Lake 

Cochetopa  Creek 

Lampshire  Lake .' 

Parshall,  Cold  Spring  Run 

Grand  River,  Williams  Fork 

Pine  Grove,  Elk  Creek,  South  Fork 

Pitkin,  Middle  Crwsk 

Quartz  Creek,  South  Fork 

Sapinero,  Soap  Creek 

West  Elk  Creek 

Sariirent,  Tomichi  River 

6  teamboat  Springs,  B  ig  Creek 

ElkHead  Creek 

Elk  River,  South  Fork 

Fish  Creek 

Fredrum  Lakes 

Mad  Creek,  North  Fork. . . . 

Mad  Creek,  South  Fork 

Ranger  Lakes 

Service  Creek 

Snake  River,  Middle  Fork. 

Willow  Creek 

Yampa  River 

Tabemash,  Junction  Lake 

Vasques,  Vasqnes  Creek 

Youmans,  Big  Blue  Creek 

Elk  Creek 

Little  Cimarron  Creek 

Little Cimazron  River  East  Fork... 


Eggs. 


Fry. 


25,000 


25.000 


Fingerilngs, 

ywurUius, 

andadmts. 


600 

600 

16,000 
15,600 
15,600 

10,000 
2,000 
20,000 
85,000 
2S,(X» 
15,000 
20,000 


35,000 
20,000 
20,000 
10,000 
25,000 
15,000 
20,000 
10,000 
25,000 
10,000 
20,000 
15,000 
90,000 

5,000 
20,000 
10,000 
15,000 
30,000 
58,000 
270,000 

1,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
160 


»••••• 


376 

6.000 

25,000 

250 

16,000 

7,500 

16,000 

4,000 

35,000 

20,000 

12,000 

10,000 

15,000 

ao.ooo 

20,000 
15,000 
15,000 
15,000 
15.000 
55,000 
15,000 
15.000 
20,000 
15,000 
20,000 
20,000 
35,000 

8,000 
12.000 
20,000 

6,000 
20,000 

6,000 
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DimuBunoN  of  Fibh  and  Egos,  Shown  bt  LocALmr  and  Specieb,  for  Fiscal 

Year  1912— Continued. 

BROOK  TROUT-Contlniied. 


Disposition. 


ConDBctieut: 

Bridgeport,  Far  HIU  Rlvw 

Canaan,  Blackberry  Rivw 

Konkapot  Rhrer 

Eanx,  FaUs  River 

Nettleton's  Brook 

East  Hampton,  Dickinson  Creek 

East  Haddam,  Eiitht  Mile  River 

Roaring  Brook 

Granby.  Bisnb  Brook 

Greeowich,  Byram  River 

Laksville,  Burton  Brook 

Cleveland  B  rook 

Mooee  Brook 

Washinee  Brook 

Leonards  Bridge,  Pease  Brook 

Manchester,  RoaringBrook 

Mount  Carmel.  Mill  River 

New  Canaan,  Mill  River 

Norwich,  Broad  Brook 

Cheat  Brook 

Portland,  Hurlbut  Brook 

Rozburv,  Jacks  Brook 

Sound  Beach,  applicant  

Tarilfville,  Mitchelson  Pond 

Thomaston,  Lead  Mine  Creek 

Pine  Cobble  Brook 

West  Branch 

Waterbnry,  Hop  Brook 

Mad  River 

Waterville,  Hancock  Brook 

Wilton,  Comstock  Brook 

Windsor,  State  fish  commission 

Delaware: 

Wilmington,  Red  Clay  Creek 

District  of  Columbia: 

Washington,  Central  Station  Aquarium. 
Georgia: 

Dillard,  Rabun  Lake 

Clayton,  E  ari  Creek 

liong  Branch 

Mountain  City,  Bee  Branch 

Idaho: 

Boise,  Spring  Creek 

Cambridge,  Pine  Creek 

Hailey,  Deer  Creek 

Idaho  Falls,  Krafts  Hatchery  Ponds.. . . 

Malad,  Caraboo  Pond 

Daniels  Run 

WiUiams  Pond 

Mullen,  Deadman  Creek 

South  Fork  Creek 

Willow  Creek 

Naples ,  Fall  B  rook 

Roberts,  Raymond's  pond 

Bt.  Anthony,  Spring  Lake 

Springfield,  Tanners  Lakes 

Indiana: 

South  Bend,  Ullery  Creek 

Iowa: 

Atlantic,  Bregning  Soe  Pond 

Manchester,  Spring  Branch 

Osage,  Spring  Park  Creek 

Postville,  Livingood  Branch 

Augusta,  Lake  Cobbosseeoontee 

Bar  Harbor,  Eagle  Lake 

Harrison's  pond 

Bftddeford,  Boiling  Spring  Brook 

Dyer  Brook 

HiU  Brook 

Kay  Brook 

Little  Milliken  Brook 

Murch  Brook 

Red  Watei  Brook 

Ricker  Brook 

Running  Brook 

BlUey  Brook 

Tapfey  Brook 


Eggs. 


2,500 


25,000 


Fry. 


6.000 

20,000 

30,000 

8,000 

6,000 

6,000 

12,000 

8,000 

10,000 

8,000 

10,000 


6,000 
15,000 


20,000 
5,000 
8,000 
6,000 


10,000 
15,000 


8,000 


15,000 


2,500 
5,000 
7,500 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5.000 
5,000 


Fingerlings, 

yearlinra. 

andadmts. 


400 
400 
400 
400 


goo 


600 


400 
600 
600 
600 


900 


1,516 

150 

15,000 
3,000 
3,000 
3,000 

750 

2,000 

2,000 

750 

500 

1,000 

760 

7£0 

760 

750 

1,250 

2,000 

3,000 

760 

2,000 

500 
3,500 

450 
3,000 

18,000 

50 
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Distribution  of  Fish  and  Eoob,  Shown  bt  Logalitt  and  Spbcibs,  for  Fibgai. 

Year  1912— €ontinued. 

BROOK  TROUT-Oontfained. 


DispoBition. 


Maine— Continued. 

Bigelow,  Alder  Creek 

Big  Jim  Pond 

Blakfislee  Lake 

earner  Pond 

Jim  Pond 

Joe  Pocum  Pond 

IxmgLake 

Round  Mountain  Lake 

Rush  Pond 

Spring  Lake 

Bingham,  Carry  Pond 

Pleasant  Pond 

Bradbury,  Locke  Brook 

Red  Brook 

Wales  Pond 

Bridgton,  Bickford  Biook 

Shell  Pond  Brook 

Brldgton  Junction,  Crystal  Lake 

Bryant  Pond,  Lake  Christopher 

Bucksport,  Pattens  Pond 

Dedhfljn,  Branch  Pond 

Mann's  brook 

PhiUipeLake 

East  Machias,  Rocky  Lake 

East  Orland,  Billings  Pond 

Meadow  Brook 

Woods  Pond 

East  Peru,  Silver  Lake 

Ellsworth,  Pattens  Pond 

Toddy  Pond 

Ellsworth  Falls,  Beech  Ilill  Pond 

Branch  Run 

Fannington,  Beaver  Pond 

Chain  of  Ponds 

Dead  River,  North  Branch.. 

Indian  Creek 

Ixmg  Pond 

Shallow  Pond 

Franklin,  Molasses  Pond 

Fryebuig,  Cold  River 

Hanscom  B  rook 

Little  Saoo  Creek 

Grand  Lake  Stream,  Grand  Lake  Stream. 

Greenville,  Horseshoe  Pond 

Lower  Hathom  Pond 

Massachusetts  Pond 

Mud  Pond 

Otter  Pond 

Pleasant  River,  West  Branch. 

Hartland,  Lemon  Creek 

Holdeni^opkins  Pond 

Holeb ,  Holeb  Lake 

Jackman,  Attean  Lake 

Cold  Stream  Pond 

Crocker  Pond 

Hatchery  Brook 

Heald  Pond 

Jones  Pond 

Lake  Parlln 

Lake  Wood 

LItUe  Big  Wood  Pond 

Rancour  Pond 

Spencer  Lake 

Williams  Brook 

Eennebunk,  Kennebunk  Pond 

Little  River 

Muiphy  Brook 

Kineo,  Mooseheaa  Lake 

Kingfleld,  Tufts  Pond 

Kingman,  Pleasant  Lake 

Knox  Station,  St.  Georges  Lake 

Lincoln ,  Brown  Brook 

Mackamp,  Moose  River 

Mapleton,  Squawpan  Lake 

Marrs  Station,  Indian  Pond 

Monmouth,  Buker  Lake 

Jimmy  Pond 


Eggs. 


Fry. 


4. 

4, 
4. 

4, 
6, 
6. 
4, 
4. 
6, 
«, 
Ifi, 
30, 
6. 

6, 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


5. 

5, 
15, 
15, 
10, 
50. 


000 
000 
000 
000 
000 
000 


50, 
15, 
10, 
6. 
10, 
12, 
00, 
15, 
IS. 
15, 
10, 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


7, 
7. 

10. 
7, 

26, 

10, 
7, 
6, 
8, 

10, 

10, 
10, 
10, 
10, 
12, 

«, 

15, 

8. 

6. 

6, 

2, 

6, 

6, 

6, 

6, 

6, 

6, 

8. 

4, 

20, 

12, 

6, 

20, 

6, 

20, 

12, 

7, 


500 
500 

000 
500 
000 

000 
500 
000 
438 
000 
000 
000 
000 
000 
500 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
500 
000 
000 
000 
000 
000 
500 


1?; 

14, 
14, 


000 
000 
000 
000 


FIngerlingB, 

yearlino, 

and  adults. 


800 


24.000 


80O 


1,000 


10.000 


10,000 
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Distribution  of  Fibh  and  Bogs,  Bhown  bt  Localttt  and  SpsciEe,  for  Fiscal 

Ybar  1912 — Continued. 

BROOK  trout— Caatlnaed. 


Dispositiooi. 


liable— Cootinaed . 

Mooquito,  State  fish  commission 

Ottkund,  Messakmskee  Lake 

Oldtown,  Birch  Creek 

Otis,  Oreen  Lake 

Patten,  Lower  Shin  Pond 

Spring  Pond 

Philllpe,  CarlSm  Pond 

Sandy  River  Pond 

Portland.  Fort  HcKlnley  Pond 

Presque  Isle,  Arnold  Brook 

Echo  Lake 

Presque  Isle  Creek 

Rockland,  Canaan  i>ake 

Romford  Falls,  Howard  Lake 

Schoodic.  Schoodic  Lake 

Searqxvt,  Swan  Lake 

Skinner,  Bog  Brook 

Deer  Pond , 

Lowell  Pond 

Sooth  Paris,  Concord  River 

Twenty  Mile  River , 

Spear  Creek , 

Washburn  Pond 

Steep  Falls.  Horn  Fond 

Tank  Pond,  Tank  Pond 

Waldoboro,  Back  Brook 

Coonejrs  Brook 

West  Bethel,  Mains  Pond 

Wilton,  Webbs  Pond 

Maryland: 

Baltimore,  Beaver  Dam  Creek 

Big  Pool,  Lanes  Ran 

Bk)omington,  Elk  Lick  Ron 

Folly  Run 

Boyds,  Little  Seneca  Creek  and  tribataries. 

Comberland.  Rocky  Gap  Creek 

Deer  Park,  Little  YoHghiogheny  River 

Emoott  aty ,  Middle  Fatuxent  River 

Oaithiersbuig,  Coxton  Creek 

Magruder  Branch 

Qairison,  Green  Spring  Valley  Branch. . . . . 

Hagerstown,  Marsh  Run 

Hancock,  Cohills  Ron 

Manns  Ran 

Harklns,  Falling  Branch  Run 

Halfway,  Mill  Springs  Ron 

Midland  Junction.  Elk  Lick  Run 

Mountain  Lake  Park,  Bakers  Run 

ComegvsRun 

OarrettsRun 

Swings  Run 

Laurel  Run 

Oakland,  Broad  Ford  Run 

Deep  Creek 

DunkardLick  Run 

Marsh  Run 

Pond  Run 

Shelbysport,  Cove  Run. 

MiURun 

Smithsburg,  Fogle  Run 

Long  Meadow  Creek 

Silver  Falls  Creek 

Swanton,  North  Glade  Creek 

Pleasant  Valley  Run 

Timonlum,  Mayfair  Creek 

White  Hall,  Little  Creek 

Massachusetts: 

Athol  Centre,  Millers  River 

Concord  Junction,  Wrights  Creek 

Dalton.  Shaw  Brook 

East  Weymouth,  Birch  Pond 

Fall  River,  Bread  and  Cheese  Brook 

Shingle  Island  River 

Gardner,  Templeton  Brook 

Gkmcester,  Latonia  Pond 

Great  Bardngton,  Harmon  Brook 


Eggs. 


100,000 


Fry. 


15,000 


200,000 

12,000 

10,000 

8,000 

8,000 

12,600 

3,000 

7,500 

7,600 

20,000 

30,000 

12,000 

15,000 

4,000 

6,000 

4,000 

10,000 

10,000 

7,500 

10,000 

12,500 

15,000 

5,000 

6,000 

5,000 

82,000 

9,150 


Fhigerlingiy 

yearlincs, 

and  adoits. 


15,250 


12,000 


160 
800 
800 

1,500 
1,000 
1,200 


100 
200 
200 
200 
800 
8P0 
100 
150 
800 
400 
800 
400 
80O 

1,200 
400 

1,200 
400 
400 
400 
800 

1,600 
150 
200 
100 
400 

1,600 

2,500 
200 

3,000 

1,000 

1,000 

1,000 

1,500 

2,000 

500 

150 

500 
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Distribution  of  Fish  and  Egos,  Shown  bt  Locaxitt  and  Species,  for  Fiscal 

Year  1912 — Continued. 

BROOK  TROUT--Continued. 


Disposition. 


Massachusetts— Continued. 

areenflold,  Fisks  Pond 

Gulf  Brook 

Btone  Brook 

Lancaster,  Hillside  Fond 

Leominster,  Lines  Brook 

North  Dans,  Meadow  Brook  Fond 

Silver  Brook  Pond 

Swift  River,  East  Branch 

Northampton,  Aheam  Brook 

Crosby  Brook 

Howairds  Pond 

Otter  River,  Bailey  Brook 

Poor  Farm  Brook 

Underwood  Pond 

Fittsfleld,  Saokett  Brook 

Bchoolhouse  Brook 

Secum  Brook 

Shelbume  Falls,  Ford  Pond 

Springfield,  Great  Brook 

Mill  River,  South  Branch 

North  Branch 

Stockbridge.  Konkapot  Brook 

Waltham,  Pantry  Brook 

Westfleld,  Big  Powder  Mill  Brook 

Jacks  Brook 

Little  River 

Powder  Mill  Brook 

Sandy  Mill  Brook 

Whately,  MiU  River 

Michigan: 

Baldwin,  Baldwin  Creek  and  branches 

Battle  Creek,  Helmer  Brook 

Pine  Creek 

Seven  Mile  Creek 

Belding,  Black  Creek 

Bellaire^hanty  and  Cold  Creek 

Betely ,  Fere  Marquette  River 

Black  River,  Silver  Creek 

Branch,  Weldon  Creek 

Central  Lake,  Central  Lake  and  tributaries. 

Chase,  Pere  Marquette  River 

Clare,  Clear  Creek 

Five  Lake  Creek 

Holstend  Creek 

Lowery  Creek 

McE wan  Creek 

McKinley  Creek 

Tobacco  River  and  branches 

Copper  City,  Hills  Creek 

Delaware,  Trap  Rock  Rlv«r 

East  Tawas,  Silver  Creek 

Evart,  Muskegon  River 

Far^ell,  Chippewa  River  and  branches 

Frederic,  Au  Sable  River 

Gaylord,  Au  Sable  River,  North  Branch  . .. 

Grayling,  Tillulla  Lake 

Hale,  Hale  CYeek 

Hillman ,  Pike  Creek 

Indian  River,  Big  Pigeon  Creek 

Little  Pigeon  Creek 

Little  Sturgeon  River 

Interlochen,  Betsey  River 

Ironwood,  Jones  Brook 

Ishpcmlng,  Black  River 

Escanaba  River  and  tributaries. 

Greens  Creek 

West  Branch  River 

Isle  Royale,  Tobens  Harbor 

Jackson,  Bearing  Creek 

Sandstone  Creek 

KaleVa,  Cedar  Creek 

La  Rocque.  Quinn  Creek 

Mandan,  M:ontreal  River 

Mosquito  Creek 

White  Birch  River 


Eggs. 


Fry. 


5,000 


20,000 

"6,666 


8,000 
6,000 
30,000 
5,000 
6,000 
6,000 


15,000 


10,000 
6,000 


30,000 


6,000 

25,000 
12,000 
12,000 
16,000 


20,000 
26,666 


20,000 


20,000 
25,000 


25,000 
10,000 
15,000 


Fin^erlineiy 

yearlina, 

and  adults. 


1,500 

1,000 

400 


3,500 
80O 


600 


1,000 
1,000 


600 

2,000 


2,000 


1,000 
1,000 
2,500 
1,000 
1,000 


8,000 


6,000 
12,000 
10,000 
20,000 


12,000 


8Q0 
800 
400 
400 
800 
800 


6,000 

3,000 

30,000 


50,000 
45,000 
5,000 
10,000 
20,000 


12,000 
3,000 
5,000 

16,000 
6,000 
6,000 
8,000 
400 
800 
8,000 
6,000 
8,000 
4,000 
4,000 
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DisTRiBunpN  OP  Fish  and  Egos,  Shown  bt  Locaxitt  and  Species,  por  Fiscal 

Year  1912 — Continued. 

BROOK  TROUT— Cantintied. 


Disposition. 


Micfaian— Contlnoed . 

llAyfleld,  Bcwrdman  River 

Nirvaoa,  Blood  Creek 

Sanborn  Creek , 

Oden,  Goodrich  Creek 

Minnehaha  Creek 

Ojibway,  Gratiot  River 

Peacock,  Sable  River  and  branches. . 

PeDston,  Maple  River 

Phoenix,  Horseshoe  Fond 

Jacobs  Creek 

Presqoe  Isle,  Swan  Creek 

Rose  City,  Houi^ton  Creek 

TtaompsonviUe,  L«ittle  Betsey  River. 

WeOington,  Bajsam  Brook 

Beaver  Creek 

Birch  Creek 

Ctover  Creek 

Fotoys  Creek 

H<»ieymoon  Creek 

Little  Spring  Creek 

Mays  Brook 

Nkie  Mile  Creek 

PInon  Creek 

Slmpery  £hn  Creek 

Sutherland  Creek 

WeDlngton.  Weasel  Creek 

Windiate  Park,  Leaches  Creek , 

Wlnt^ton,  Bowman  Creek 

Dannaher  Creek 

Spring  Creek , 

Tank  Creek 

Sweetwater  Creek 

Minnesota: 

Caledonia,  Bear  Creek 

Crooked  Creek 

Crystal  Creek 

Dexter  Creek 

East  Beaver  Creek 

Rastcott  Creek 

Messerall  Creek 

Rioeford  Creek 

South  Fork  Lake 

South  Winnebago  Creek.. 

West  Beaver  Creek 

Wildcat  Creek. 


Winnebago  Creek. 
Ireek 


Detroit,  Sucker  Creei 

Doluth,  Eaton  Creek,  South  Branch 

Ely,  Long  Lake 

Freeburg,  Badger  Creek 

Irish  Creek 

Thompson  Creek 

Harmony,  Big  Spring  Creek 

Camp  Creek 

Qregorson  Spring  Croek 

Highland,  Gooseberry  River,  Left  Branch. 

Hokah,  Otmsby  Creek 

Thompson  Creek 

Jenkins,  Pine  River 

Knife  River,  Baptism  River 

Beaver  River 

Gooseberry  River 

Knife  River 

Knife  River,  East  Branch. . . 
Knife  River,  West  Branch. . . 

Manitou  River 

Split  Rock  River 

Stewart  River 

LamolUe,  Beach  Valley  Creek 

Big  Trou  t  Creek 

Dakota  Valley  Creek 

Little  Trout  Creek 

Murray  Valley  Creek 

Pickwick  Valley  Creek 

Pine  Creek 

Richmond  Valley  Creek 


Fryw 


20,000 
20,000 


Fingerlings, 

yearlinra, 

and  adults. 


1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
2,000 
1,000 


12,000 


8,000 
10,000 

6,000 
12,000 
30,000 

3,000 

3,000 
20,000 
10,000 

8,000 
300 

3,000 
600 

3,600 
300 

3,000 
300 
300 
300 

3,000 
300 
600 
300 

2,000 

2,000 

8,000 
400 
400 

8,000 

250 
9,000 
6,000 
6,000 
9,000 
3,000 

250 
6,250 
6,000 

250 
6,000 
6,000 
9,000 
3,000 
3,000 
8,000 
6,000 
3,000 
6,000 
4,000 
4,000 
4,000 
8,000 
G.OOO 
6,000 
8,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
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Distribution  of  Fish  and  Eqos,  Shown  bt  Locajjtt  and  Speoixs,  for  Fiscal 

Ybar  1912— Oontinued. 

BROOK  TROUT-€<mttiiiied. 


Disposition. 


Minnesota— Continued. 

Lftnesboro,  Amherst  Creek 
BoyunCieek.. 


Brake  Creek. 

Camp  Creek .' 

Dammen  Creek 

Dusbee  Creek 

Jensen  Creek 

Mork  Creek 

Nepstead  Creek 

Pilot  Mound  Creek 

Rioeford  Creek 

Scotland  Creek 

Shattuck  Spring  Creek 

Sletwold  Creek 

I'orgerson  Creek 

Trout  Run 

Watson  Creek 

Wiael  Creek 

Lewiston,  Hemingway  Creek 

Pine  Creek 

Little  Falls,  Hlllman  Creek 

Nokasippi  River 

Skunk  oreek 

Swan  River 

Minnesota  City,  Bear  Valley  Creek 

Chimney  Kock  Creek 

Deerings  Valley  Creek 

Enterprise  Creek 

Ferguson  Creek 

RolUngstone  Creek 

Rupprechts  Valley  Creek 

Rush  Creek 

SpelU  Valley  Creek 

Straight  VaUey  Creek 

Whitewater  River,  South  Branch. 

Plainview,  Beaver  Creek 

East  Indian  Creek 

Funks  Pond 

Logan  Creek 

Long  Creek 

Middle  Creek 

West  Indian  Creek 

Whitewater  River,  North  Branch 

Preston,  Partridge  Creek 

Willow  Creek 

Red  Wing,  Belle  Creek 

Bullard  Creek 

Clear  Creek 

German  Creek 

Hay  Creek 

Wells  Creek 

River  Junction,  Thompsons  Creek 

Rochester,  Badger  Run 

Bear  Creek 

Chester  Creek 

Dux  Creek 

Mayo  Creek 

Silver  Creek 

Spring  Brook 

Willow  Creek 

Wood  Brook 

Rollins,  Bates  Creek 

Pine  Creek 

Twin  Creek 

St.  Charles,  Campbells  Branch 

Carters  Run 

Crows  Creek 

Demuths  Creek 

Drakes  Creek 

Ferguson  Creek 

Hemingway  Creek 

Holme  Spnng  Creek 

Holts  Creek 

Logan  Branch 

Nichols  Creek 

O '  Meara  Creek 

Pettis  Creek 

Pine  Creek 


Eggs. 


Fry. 


2,000 
3,000 
2,000 
2,000 


2,000 
2,000 
2,000 
1,000 


Flngerlings, 

yearlings. 

and  adnlLs. 


250 
260 
250 
250 
250 
350 
250 
250 
250 
350 
250 
250 
250 
250 
600 
250 
250 
250 
800 
800 
5,000 
5,000 
5,000 
5,000 
800 
80O 
800 
800 
80O 
1,600 
1,600 
1,600 
800 
800 
1,600 
250 
250 
250 
250 
250 
250 
250 
250 
99,000 
700 
750 
500 
250 
250 
750 
750 
760 
2,000 
500 


1,250 


5,000 

6,000 

5,000 

800 

1,600 

1,600 

800 

800 

1,600 

800 

800 

800 

1,600 

1,600 

800 

800 

1,600 
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Distribution  op  Fibh  and  Ebos,  Shown  bt  Locality  and  Species,  por  F'iscal 

Year  1912— Continued. 

BROOK  TROUT-^CkmUniiBd. 


Dteposltlon. 


MinneBot^-Caatiniied. 

St.  Charles,  QulDcy  Creek 

Rush  Creek 

Trout  Run 

Troy  Creek 

Wbltewater  River 

Whitewater  River,  Middle  Branch . . 

Whitewater  River,  North  Branch . . . 

Whitewater  River.  South  Branch. . . 

Schaofl  Lake  Station,  Knife  River,  East  Branch. 

Little  Oooseberry  Creek. . 

Split  Rock  River 

Spring  Valley,  ^tna  Creek 

Havana  Creek 

Gold  Spring  Run 

Farmers  Creek 

Fast  Creek 

Hamilton  Creek 

Hutchinson  Creek 

Kingsley  Creek 

Little  liahood  Creek 

ICahood  Creek 

Middle  Branch 

North  Branch 

North  Jordan  Creek 

Root  River,  Middle  Branch 

Root  River,  North  Branch 

Root  River,  South  Branch 

Seven  Sprins  Run 

Simons  Creek 

South  Branch 

South  Jordan  Creek 


£ggs. 


BprineValley  Creek. 


Two  Harbors,  Crow 

Knife  River,  Northeast  Branch. 

Little  Knife  River 

Little  Stewart  River 

Silver  Creek , 

Stewart  River 

Whalan,  Oribin  Creek 

WlDona,  AbeU  VaUey  Creek 

Cedar  Creek 

Corey  VaUey  Creek 

East  Bums  Valley  Creek 

GUmore  VaUey  Creek 

Harvey  Valley  Creek 

Hicks  Valley  Creek , 

Lauienbu'cer  Val*ey  Creek 

Ifiddle  Vafiev  Creek 

Morrison  Valley  Creek 

Pleasant  Valley  Creek 

West  Bums  Valley  Creek 

Wlscoy  Creek , 

Wrenshall,  Alder  Creek 

Missouri: 

Floyd,  Applicant 

South  St.  Joseph,  State  fish  commission 

Montana: 

Bearmouth,  Ten  Mile  Creek 

Belgrade,  Benbardt  Creek 

Cowan  Creek 

Reese  Creek 

Smith  Creek 

Storey  Creek 

Belt,  Cora  Creek 

McCord  Creek 

Sawmill  Creek 


Big  Sandy,  Big  Sandy  Creek. 
Bcnilder,  Etkhom  Creek 


Boceman,  Bridger  Creek 

Camps  Creek 

Bast  Oallatin  River.. 

Fish  Creek 

Corwin  BpriniB,  Harriette  Lake. 

Eureka,  OlenXiake 

Murray  Lake 

Peltiers  Pond 

Spring  Lake 

Spring  Creek 


30.000 
30,000 


Fry. 


1,000 
2,000 
1,000 
1,000 
2,000 
1,000 
1,000 
1,000 
1,000 
1,000 
2,000 
1,000 
2,000 
4,000 


14,000 


Fingerlings, 
yearlis 
andadf 


yearlings, 
~    ItUts. 


1,600 
2,400 
1,600 
2,400 
1,600 
1,600 
800 
2,400 
6,000 
8,000 
8,000 
3,250 
1,500 
3,000 
1,500 
1,500 
1,500 
3,000 
3,000 
1,500 
3,250 
3,000 
3,000 
3,000 
250 
250 
260 
1,500 
1,500 
3,000 
3,000 
6,250 
5,000 
6,000 
4,000 
6,000 
8,000 
6,000 
250 


1,250 
6,000 
6,000 
8,000 
8,000 
6,000 
1,200 
1,000 
1,000 
2,260 
1,260 
8,000 
8,000 
3,000 
6,000 
1,000 

750 
1,500 
1,000 
1,250 

750 
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Distribution  of  Fibh  and  Eoob,  Shown  bt  Locality  and  Specibs,  for  Fiscal 

Year  1912— Continued. 

BROOK  TROUT— Continued. 


Disposition. 


Montana— Continued. 

Fortlne,  Stahl's  lake « 

Qardiner,  Olen  Creek 

Hamilton,  MiU  Creek 

Harlowton,  Hoply  Creek 

Hobson,  Uenry  Lake 

Hollidays  Crossing,  Spring  Creek 

Kalispell,  Dingman's  pond 

Lennep,  Cottonwood  River,  East  Fork. . 

Lewistbwn,  Big  Spring  Creek 

Corbin  Creek 

Flat  Willow  Creek 

Waite  Springs  Pond. ...... 

Libby,  Granite  Lake 

Lake  Kennedy 

Leigh  Lake 

Livingston,  Armstrong  Spring  Creek. . . 

Holliday  Spnng  Creek 

Mission  Creek 

Mortimer  Spring  Creek 

Swindlehurst's  pond 

Manhattan,  Baker  Creek 

Randle  Creek 

Woodlawn  Pond 

Missoula,  Coulon  Creek 

Grant  Creek 

Lo  Lo  Creek 

Mill  Creek 

O'Brien  Creek 

Moore,  Hock  Creek 

Saltese,  St.  Regis  River  and  tributaries. 

Warren,  Bennett  Lake 

WilsaU,  Flathead  Creek 

Nebraska: 

Chadron,  Bordeaux  Creek 

Chadron  Creek 

Little  Bordeaux  Creek 

Crawford.  Soldier  Creek 

Gretna.  Fairfield  Creek 

Rushvllle,  White  Clay  Creek 

Nevada: 

Ely,  Illapah  Creek 

Reno,  Hunter  Creek 

Truckee  River 

Spring  Creek 

Verdi,  State  fish  commission 

New  Hampshire: 

Berlin,  Bald  Mountain  Pond 

Bean  Brook 

Chickwolnepy  Creek 

Home  BrooK 

Jerioo  Brook 

Munn  Pond 

Silver  Run 

Success  Pond 

Canaan,  India  Run 

Mascoma  River 

Candia,  Brown  Brook 

Campton,  Kleiner  Berg  Pond 

Chariestown,  Great  Brook 

Reservoir  Brook 

Concord,  Bow  Brook  Fond 

Suncook  River 

Deny,  Abbott  Creek 

Poor  Farm  Creek 

West  R  unning  Creek 

Elmwood,  Russell  Brook 

Straw  Brook 

Epsom,  Mountain  Brook 

Exeter,  Gig  MiU  Brook 

Thompson  Brook 

Franklin,  Gall  Brook 

Chase  Brook 

Knox  Brook 

Mountain  Brook 

Putney  Brook 

Groveton,  Stratford  Bgg  Pond 

Hill,  Flanders  Brook 


Eggs. 


50,000 


Fry. 


Fingerlings, 

yearlings, 

emd  adiuts. 


6,000 
12,000 

6,000 

4,000 
20,000 

6,000 


12,000 
15,000 


5,000 
8,000 
6,000 


25,000 
5,000 
5,000 
5,000 


12,000 
8,000 


5,000 


6,000 
5,000 


6,000 


500 

10,000 
1,750 
8,000 

750 
1,000 

750 
8,000 
8,750 

800 
1,000 

750 
2,250 
2,250 
2,250 
3,000 
5,000 
15,000 
3,000 
8,000 
1,000 
6,000 
6,000 
1,500 
1,500 
2,250 
1,250 
1,250 
2,500 
4,000 
8,000 
10,000 

15,000 

400 

15,000 

8,000 

3,000 

800 

1,200 

2,000 

800 

400 


400 


600 
200 


300 


150 
150 


200 


200 
200 


500 
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Distribution  of  Fibh  and  Eoos,  Shown  bt  Logaltit  and  Species,  for  Fiscal 

Year  1912— Continued. 

BBOOK  TROUT-^kmt&niied. 


Disposition. 


New  Hampshire— Continued. 

TTfaM^ftiii,  Crowningshield  Brook 

Old  Thomas  Brook 

Lily  Pond  Brook 

Keens,  Alstead  Brook 

Jaqulth  Brook 

Surry  Brook 

Littleton,  Ammonusuc  River 

Cushmans  Brook 

Rankin  Brook 

ICandhester,  Bedford  Brook 

Catamount  Brook 

Cratietery  Brook 

Dumpling  Brook 

Little  Conas  Brook 

Little  Brook 

Menter  Brook 

Peters  Brook 

Reservoir  Brook 

Sand  Creek 

Shepards  Brook 

Tannery  Brook 

Uncanoonuc  Brook 

Walker  Brook 

Nashua,  Belknap  Brook 

Brickyard  Brook 

Chase  Brook 

Gibson  Brook 

Glover  Brook 

Hills  Brook 

Muddy  Brook 

Tandy  Brook 

Newport,  Claggetts  Pond 

Pinnacle  Pond 

Potter  Place,  Cole  Pond 

Pleasant  Lake 

Rochester,  Green  Hill  Brook 

Short  Falls.  Sparlin  Brook 

South  Brookline,  Rookwoods  Pond 

Troy,  Farrar  Brook 

Mountain  Brook 

WOton ,  Blood  Brook 

Hodcdon  Brook 

Winchester,  Mira  Brook 

New  Mexico: 

BucJonan,  Rito  de  los  Frijoles 

Dexter^  Lake  Van 

Fierro,  Mimbres  Creek 

Hagerman,  railroad  reservoir 

Hanley,  Viril  Creek 

Las  Vegas,  Beaver  Creek 

GaUinas  River  and  branches 

Sflver  City,  Cow  Creek 

Meadow  Creek 

Whitewater  Creek 

Taiban,  Talban  Creek 

Ute  ParlC;  Rio  Grande  tributaries 

Wagon  Mound,  Tison  Spring  Run 

New  Jersey: 

Oxford,  Pequest  River 

Princeton,  applicant 

Rochelle  Park,  Saddle  River 

Salem,  Cool  Run 

New  York: 

Adams,  Raystone  Creek 

Sandy  Creek.  North  and  South  Branches. 

Apulia,  French  Brook 

Maskhaw  Brook 

Ranger  Brook 

Wills  Brook 

Battery  Park,  New  York  Aquarium 

Beaver  River,  Beaver  River 

Beoson  Mines,  Ellis  Brook 

Little  River 

Tamarack  Creek 

BerUn,  Little  Hoosick  River 

Big  Indian,  Esopus  Creek 

BnflUo,  State  Cancer  Laboratory 


Eggs. 


600 


5,000 


Fry. 


5,000 
6,000 
5,000 


20,000 
4,000 
4,000 


8,000 
8,000 
6,000 
5,000 
5,000 
6,000 
6,000 
5,000 
5,000 


15,000 

'3,066' 

'6,066' 


8,000 
8,000 


Fingerlbigs, 

yearlings, 

and  adults. 


8,000 

25,000 
40,000 


10,000 
15,U00 
15,000 


500 

500 
500 


200 
500 
200 
500 
200 
200 
400 
200 
200 
500 

aoo 
aoo 
200 
200 


200 
456 
lib 


200 

200 


500 

750 
12s 
360 
125 
375 
300 
1,200 
260 
250 
375 
125 
400 
150 

300 


1,20a 


100 

100 

50 

200 


253 


2,000 

1,500 

64 
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Distribution  op  Fish  and  Eoos,  Shown  bt  Logalitt  and  Species,  por  Fiscal 

Year  1912— Continued. 

BROOK  trout— Continued. 


Disposition. 


New  York— Continued. 

Cambridge,  Coulten  Brook 

Cottrells  Brook 

Canaan,  Fumeli  Canaan  Center  Fond. 

Canton,  Little  River 

Carmd.  Croton  River 

Catskffl.  Kiskaton  Creek 

Cornwall,  Awessema  Cre^ 

Mineral  Spring  Brook 

Cortland.  Messenger  Creek 

Delhi,  Elk  Creek 

Peakes  Creek 

Steels  Brook 

Forestport,  Little  WoodhuU  Brook .... 
Georgetown  Station,  Oladding  Brook.. 

Mann  Brook 

Mariposa  Creek... 

Plank  Creek 

Thompson  Brook. 

Ooavemeur,  Huckleberrv  Lake 

Keene  Creek 

Mud  Lake 

Sunshine  Lake 

Greene,  Carter  Brook 

Grandal  Brook 

Indian  Brook 

Peck  Brook 

Wheeler  Brook 

Winston  Brook 

Harriman,  Lake  Frederick 

HarrisvlUe,  Big  Hill  Pond 

Hartsdale,  Rum  Brook 

Homer,  Crorises  Pond 

Lake  Mahopao,  Lake  Mahopae 

Lake  Placid,  Winch  Pond 

Larcfamont,  Pine  Brook 

Linoolndale,  Lake  Linoolndale 

Madawaaka,  Quebeo  Brook 

Massena,  Bennetts  Pond 

Mills,  Hartford  Creek 

Mlllbrook,  Omruavaira  Brook 

Now  City.  Cram  Creek  Pond 

Newton  Falls,  Moosehead  Lake 

New  Lebanon,  Bumemead  Brook 

Dean  Brook 

Hull  Brook 

Meandff  Brook 

West  Meadow  Brook. . . 

Wyomonock  (^«ek 

North  Creek,  North  Creek 

Wakeley  Brook 

Northville,  Charley  Lake 

Coonis  Lake 

HowlandRun 

Priest  Vlaie  Run 

Rhudes  Vlaie  Run 

Nyack,  Larchdell  Ponds 

Oneonta,  Baker  Brook 

Ford  Brook 

Hotaling  Hollow  Creek 

Huyek  Brook 

Mill  Creek 

Norton  Brook 

Otego  Creek  and  tributaries. . 

Patterson,  Croton  River 

Quaker  Brook 

Port  Henry,  Buck  Pond 

Club  House  Pond 

Lower  Moss  Pond 

Schroon  River 

Secret  Pond 

Upper  Moss  Pond 

Port  Jarvis,  Busnldll  Brook 

Cahoonzie  Park  Lake , 

ShinglekiU  Brook 

Steeneykill  Brook 

Potsdam,  Cutting  Brook 

Peck  Brook 


Fry. 


10,000 
5,000 


30,000 
15,000 


4,000 
4,000 
15,000 
5,000 
5,000 
5,000 


5,000 
10,000 
10,000 

6,000 

5,000 
25,000 
15,000 
25,000 
15,000 

5,000 
10,000 
10,000 
10,000 
10,000 
10,000 


25,000 


20,000 


25,000 


20,000 
15,000 
5,000 
5,000 
5,000 
4,000 
4,000 
5,000 
6,000 
4,000 
8,000 
3,000 
15,000 


10,000 
15,000 
10,000 
10,000 
10,000 
10,000 


Fingerlinp, 
yearlinss, 
and  adults. 


6,000 
6,000 


700 


300 


900 


300 


1,500 


700 


2,075 
260 
600 

2,400 

1,600 

60 

600 

300 

1,000 


600 

1,000 
1,000 
600 
1,000 
2,000 
2,000 
1,600 


400 
300 


1,000 
1,000 
1,000 
1,000 
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DmraiBinnoN  of  Fish  and  Egos,  Shown  bt  Locality  and  Spbcibs,  for  Fiscal 

Ybar  1912— Oontiniied. 

BKOOX:  TROUT-Conttnoed. 


Disposition. 


N««r  York— Conttmied. 

Potsdam,  Rutman  Brook 

Sanford  Brook , 

Trout  Brook 

Richfield  Jnnctloii,  Bridsewater  Creek 

RockvUle  Center,  Tnmt  Lake 

Rome,  Dirreen  Brook. 

Fish  Creek , 

PriDfiie  Brook 

St.  Regis  FtOis,  East  Brook 4 

Sallshfanr  Center,  Fly  Creek 

Sehenecttdy,  Alplans  Creek 

LlshaskOl  Creek 

Soath  Berlin,  Kronk  Brook 

Springvllle,  Foote'spond 

Stephentown,  Black  River 

Browns  Brook 

Chapel  Creek 

Doufflas  Brook 

Klnderhook  Brook 

Roaiins  Brook 

Syracuse,  Carpenter  Brook 

DeMontfredy  Brook 

Geddes  Brook 

Mount  Friedel  Run 

Pecks  Brook 

Pools  Brook 

Thurman,  Vide  Pond 

Troy,  Poesten  Km  River,  tributary 

Watertown,  Brownville  Creek 

Felts  Mills  Creek 

Frenches  Creek 

Johnsons  Creek 

Khiss  Creek 

Moehers  Pond 

Stebbins  Creek 

Twin  Ponds 

West  Creek 

Whites  Creek 

WHUamstown,  Salmon  River 

Wfaithrop,  Davis  Brook 

North  Carolina: 

Barnard,  Sugar  Camp  Branch 

Black  Mountein,  Big  Phiey  Branch 

Lookout  Branch 

Canton,  Arthurs  Creek 

Bee  Creek 

Hungry  Creek 

Pisgah  Creek 

Cherryfleld,  French  Broad  River,  South  Fork. 

Indian  Creek 

Kitchens  River 

Parkers  Creek 

Shoal  Creek 

Tuckers  Creek 

DUbboro,  Nations  Creek 

Elk  Park,  FaU  Creek 

Little  Elk  Creek 

Hcndersonville,  Fall  Creek 

Little  Hungry  Creek 

Sugarloaf  Creek 

Honeshoe,  Rooky  Park  Creek 

Rush  Creek 

KeOenvflle,  Beech  Creek 

Buckeye  Creek 

Lanrdton ,  Shelton  Launl  River 

Mteble,  Vengenoee  Creek 

IDmieapQUs,  Toe  River  and  tributaries 

Mdntetoma,  Grandmother  Creek 

KawanaLake 

LInvllle  River 

West  Fork  Creek 

Roman,  Ballard  Branch 

Camp  Branch. 

French  Broad  River,  Middle  Fork. . 

Holoomb  Branch 

Indian  Camp  Brook 

Shoal  Creek 


Eggs. 


Fry. 


6,000 

6,000 

16,000 

15,000 


30,000 


20,000 
10,000 
16,000 
10,000 
10,000 


6,000 
0,000 


10,000 


2,600 
8,000 
10,000 
15,000 
5,000 
10,000 
10,000 
10,000 
10,000 

io,oor 

20,000 
10,000 
20,000 
10,000 


Fingerlingsi 

yearliuEs, 

and  adults. 


200 
1,000 


1,000 


1,000 
2,500 
1,000 
1,500 
1,000 
2,000 
1,000 


100 


100 
250 


1,600 

500 

1,000 

3,000 

3,000 

3,000 

3,000 

1,600 

800 

2,400 

2,400 

800 

1,600 

4,500 

6,000 

7,000 

800 

1,600 

800 

1,600 

800 

6,000 

6,000 

10,000 

4,500 

10,500 

8,000 

5,000 

11,000 

3,000 

800 

800 

800 

800 

800 

800 


4789**—!  i- 
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DISTBEBUTIOK  OF  PISH  AND  FISH  BGG8,  1912. 


Distribution  of  Febh  and  Eggs,  Shown  bt  Looautt  and  Spbcibs,  for  Fiscal 

Year  1912--Ooiitiiiiied. 

BROOK  TROUT— Conttaiaad. 


Disposition. 


Kortb  GazoUna— Gontinned. 

Bylva,  Beef  Market  Creek 

Bens  Branch 

Bnck  Knob  Creek 

CaldweU  Creek 

Camp  Creek 

Dills  Creek 

Dills  Pond 

DiUard  Creek 

Ensley  Creek 

Fisher  Creek 

Garrett  Branch 

PiDnade  Creek 

Round  Bottom  Branch. 

Tnxedo,  Camp  Creek 

Freemans  Mill  Creek . . 

Jones  Creek 

Little  Laorel  Creek. . . 

WaynesTflle,  Bennetts  Creek . . 

Big  Cove  Branch. 


Ball  Pen  Creek. 

Saele  Nest  Creek 

Harrison  Branch 

Howell's  Branch 

Hyatts  Branch 

Indian  Creek 

Love  Branch 

Pigeon  River 

Bally  Hannah  Branch. 

Smith  Creek 

Smoky  Branch 

SorreUs  Creek 

Spruce  Branch 

Woodys  Creek 


Ohio: 

Bdlefontaine,  Mad  River,  branch  of 

Castalla,  applicant 

Cold  Creek 

Cleveland,  Sand  Rock  Pond 

Columbus,  EssweinLake 

Mansfield,  Bentle3rs  Creek 

Calhoun  Run 

Clear  Fork  River,  South  Branch. 

CoesRun 

Cullers  Run 

FikesPond 

Manners  Run  and  Lake 

RutgenRun 

Spring  Water  Run 

T^uby  Run 

Onran: 

Bonneville,  State  fish  commission 

Carlton,  North  Yamhill  River 

Clackamas,  Little  Qear  Creek 

Eugene,  Indian  Creek 

Hood  River,  Carter's  lake 

Paradise  Lake 

La  Grande,  MUl  Creek 

Pendleton,  Bear  Creek 

Birch  Creek,  East  Fork 

Pilot  Rock,  Big  Creek 

Bridge  Creek 

Cable  Creek 

Camas  Creek 

Five  Mile  Creek 

Hidiway  Creek 

OWens  Creek 

Snipe  Creek 

Portland.  Cedar  Creek 

Ranler,  Spring  Brook 

Salem,  Battle  Creek 

IvanJa: 

Ackennanville,  Ackennanville  Creek 

Old  Delebde  Creek 

Alba,  Cold  Spring  Run 

Mill  Creek 

Moores  Branch 

Rock  Ron 

Spring  Bfook 

Two  Mile  Ron 


Eggs. 


50,000 


80,000 


Fry, 


20,000 


32,000 
8,000 


15.000 
10,000 
25,000 
10,000 
15,000 
5,000 
10,000 
15,000 
15,000 
15,000 


3,000 
5,000 
2,000 
3,200 
1,200 
1,700 
1,200 
1,200 
1,600 
1,200 
1,000 
1,600 
1,000 
1,100 
1,200 
1,200 
2,000 
800 
2,400 


Fingerlings, 

yearlinn, 

and  adolts. 


3,000 
1,500 
8,000 
4,500 
1,500 
3,000 
1,500 
1,500 
4,500 
3,000 
1,500 
1,500 
3,000 
4,500 
3,000 
9,000 
8,000 
4,500 
1,500 
4,500 
3,000 
1,500 
8,000 
1,500 
1,500 
1,500 
6,000 
6,000 
1,500 
1,500 
3,000 
1,500 
1,500 


800 


200 
200 

1,000 
2,000 
1,000 
1,000 
1,000 
1*000 
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DlSTBIBUnON  OF  FiBH  AND  EgOS,   ShOWN- BT  LoGAUTT  AND  SPSaBS,  FOR  FiBGAL 

Ybar  1912— Continmed. 
BROOK  TROUT— Contliiaed. 


DJspoBltioin. 


FCDDsrlvanla^-CaQtinaed. 

Auentowiif  Cedar  Creek 

Spring  Creek 

Aahland,  Big  RoftflDjE  Creek 

Huflnacle  Creek 

Axmville,  Indiantown  Creek 

EUUngers  Creek 

Ll^ts  Creek 

Raocoou  Creek , 

RtogertsRun. 

Suits  Creek 

Anf^anhangh,  Aiu^anbaugh  Run , 

Benton,  McHenry  Run , 

Bethlehem,  Marnns  Creek , 

Monocacy  Creek 

Bloomfleld,  Perry  Fumaoe  Run , 

WitherowRun 

Bradford,  Chappie  Fork  Creek. 

Fuller  Brook 

Sugar  Run , 

Sugar  Run,  North  Branch 

Tuna  Creek,  East  Branch 

Tuna  Creek,  West  Branch , 

WiUowCreek 

Cammal,  Mill  Creek 

Canton,  Mill  Creek 

Rathbone  Creek. 

Carlisle,  Cedar  Run 

Tumbling  River 

Yellow  Breeches  Creek 

Catasauqua,  Fullers  Run 

Cedar  Hollow,  North  Valley  Creek 

South  Valley  Creek 

Central,  Fishing  Creek 

Centralia,  Hells  Kitchen  Creek 

Whiskey  MiUHoUow  Creek 

Chamberaburg,  BuchRun 

CarbaughRun , 

Cold  Spring  Run 

Fallins  Spring  Run , 

HosackRun. 

Pine  Run , 

Chesterbrook,  South  Valley  Creek 

Trout  Creek , 

VaUey  Creek 

Cheyney,  Walhalla  Brook 

Clarendon,  Dandy  Run , 

East  Branch , 

Famsworth  Creek , 

Loxig  Branch 

ICudRun , 

Underwood  Run 

Qearfleld,  Antis  Run 

Bald  Hill  Run 

Big  Trout  Run , 

Big  Trout  Run,  Left  Branch 

Big  Trout  Run,  Right  Branch 

Bloody  Run 

Browns  Run 

Cole  Run , 

Crooked  Run 

Curry  Run 

Dales  Run,  Left  Branch , 

Dales  Run,  Right  Branch , 

Deer  Creek 

Dixon  Run , 

ForceysRun , 

OiflordRun 

OraffinsRun , 

Grahams  Run , 

Laurel  Run 

Lick  Run 

LltUe  Medix  Run. 

LitsRun , 

ICedixRun 

Merovian  Run , 

Millstone  Run 

Montgomery  Creek 

Montgomery  Creek,  Left  Brandi. . , 
Montgomery  Creek,  Right  Branch. 


Eggs. 


Pry. 


6,000 
4,000 
4,000 
4,000 

8,000 
4,000 
6,000 
6,000 
6,000 
6,000 


4,000 
6,000 


Fingerlingi, 

yearlings, 

and  adults. 


160 
160 


600 
500 


100 
100 
1,800 
1,800 
1,800 
1,800 
1,800 
1,800 
1,800 
2,000 

i,aoo 

1,000 
100 
100 

3,000 

aoo 

1,000 
1,000 
2,000 
4,000 
4,000 
2,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 

600 
1,000 

500 
1,200 
11200 
8,000 
1,200 
1,200 

600 
1,000 
1,000 
8,000 
8,000 
8,000 
1,000 
1,000 
1,000 
1,000 
2,000 
1,000 
1,000 
2,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
2,000 
1,000 
1,000 
2,000 
1,000 
2,000 
2,000 
1,000 
1,000 
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DISTBEBUTION  OF  FISH  AND  FISH  BOGS,  1912. 


DiaTBiBunoN  or  Fish  and  £oo6,  Shown  by  Locality  and  Spbcibs,  por  Fiscal 

Ybab  1012— Oontiiiued. 

BROOK  TROUT— CootlxMied. 


Disposition. 


Pconsyl  vaolan-Contlnaed . 

GiearAeld,  ICoose  Cnek 

Moose  Creek,  Left  Branoh 

Moose  Creek,  Right  Branch. . 

Morgan  Run 

Mosquito  Creek 

Mosquito  Creek,  Left  Bnuich. 

OrrRun 

Owens  Run 

Pine  Run 

Pleasant  Valley  Run 

Potts  Run 

Bandy  Creek 

Shopes  Run 

Stone  Run 

Stump  Lick  River 

Survey  Run 

Woolf  Run 

ColM  Creek,  Bell  Run 

Black  Brook 

Black  Run 

Blish  Brook 

Boston  Run 

Buokalew  Run 

Culvert  Run 

Gearhart  Run 

Hinton  Run 

Maple  Run 

Moss  Branch 

Parker  Brook 

Pine  Creek .* 

Pine  Run 

Roberts  Run 

Spring  Run 

Stevens  Creek 

SutlUbRun 

Swains  Run 

Oolambla,  Austinville  Creek 

Bullard  Creek 

Fellows  Creek 

Oamert  Creek 

Griffith  Creek 

Morgan  Creek 

Sugar  Creek 

Tiogo  River 

Wolfe  Creek 

Cresoo,  BuahkUl  River 

Paradise  Creek 

Pahoga,  Wolfe  Run ^ 

Dilltown,  Brackens  Mill  Creek 

Stephens  Sawmill  Run 

Dresher,  Pennypack  Creek 

I>uboi8,  Baker  Creek 

Bear  Run 

Bell  Run 

Burnetts  Branch 

Big  Anderson  Creek 

Blooms  Run 

Bums  Run 

Clear  Run 

Cold  Run 

Cupler  Run 

Cupler  Run,  East  Branch 

FaUs  Creek 

Gravel  Lick  Run 

IrvinRun 

SleRun 
tie  Anderson  Creek 

Little  Montgomery  Run 

little  Rattlesnake  Run 

McKewnRun 

Montgomery  Run 

Mountain  Run 

Narrows  Creek 

Painter  Run 

Rattlesnake  Creek 

Rook  Run 

BUmy  Run 

WolfCreek 


Bgp. 


Fry. 


8,000 


Fingerllngs, 

yearUncs, 

and  adults. 


2,000 

1,000 

1,000 

2,000 

3,000 

1,000 

1,000 

1,000 

1,000 

2,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

2,000 

1,000 

1,000 

1,000 

1,000 

1,000 

4,000 

S,000 

1,200 

1,750 

1,750 

1,200 

50 

50 


500 

1,000 

1,500 

1,500 

1,500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

1,000 

1,000 

1,000 

500 

500 


1,OOQ 
500 

1,000 


500 
0OO 
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DlBTSIBUnON  OF  FiSH  AND  £q08,  SROWN  BT  LoOALITT  AND  SpBGIBS,  FOR  FUCAL 

Ybar  1912— Contuiued. 

BROOK  TROUT-CoDtbiiMd. 


Disposition. 


PennsylTania— Continiied. 

Ebensbiuig,  Blaeklidc  Pond 

Conemaiigh  River,  North  Branch. 

Ephrata,  CocaUoo  Creek 

Faindianoe,  Zino  Mine  Run 

Qaleton,  Judson  Creek. 

LvmanRun 

Pine  Creek,  Rose  Branch 

Pine  Creek.  South  Branch 

Wetmore  Run. 

Gap,  Ellmaker  Run 

Hathaway  Run' 

Livingstons  Run 

Townsends  Sawmill  Run 

Umbletown 

Garden,  Trout  Creek 

Valley  Creek 

Glen  Iron,  Laurel  Run 

Henderson,  Crow  Creek 

Gulph  Creek 

Souui  Gulph  Creek 

HoadleyB,  Middle  Creek 

Wangum  Creek 

HoUidayahnigTBlairs  Creek 

Old  Town  Run 

Hopewell,  Beaver  Creek 

Maple  Run 

Otto  Run 

Pipers  Run 

Yellow  Creek 

HowellsviUe,  North  Valley  Creek 

South  Valley  Creek 

Valley  Creek. 

Huntington,  Stone  Creek,  East  Branch 

Johnstown,  Alwins  Creek 

Baldwin  Run 

Beaver  Dam  Creek 

Bens  Creek 

Bens  Creek,  North  Fork 

Big  Spring  Run 

Blue  Hole  Run 

Bobs  Creek 

Breastwork  Run 

Brush  Creek. 

Brush  Run,  South  Fork 

Clear  Shade  Creek 

CubbRun 

Daily  Draft  Run 

DaltonRun 

Dark  Shade  Creek. 

Dutch  Run 

Elk  Run 

Forwardstown  Run 

Gray  Run 

Hinekson  Run 

Johns  Mill  Run 

Jones  MiU  Pond 

Lamberts  Run 

Laurel  Run  No.  1 

Laurel  Run  No.  2 

Lanrel  Hill  Run 

Uttle  Mill  Creek 

Lost  Run 

Mill  Creek 

Miller  Run 

MiahlersRun 

O'Connors  Run 

Penn  Run 

Pin  Job  Run 

Piney  Run 

Plltcher  Run 

Powder  MiU  Run 

Ramsey  Run 

Red  Run 

RIsher  Run 

RissingerRun 

Roaring  Run 

Salt  Lick  Run 

Sandy  Run 

Shafler  Run 


Fry. 


6,000 


Fingerlings, 
yearl' 
andadi 


100 
50 


850 
600 

i,aoo 

600 

1,000 

800 

500 

500 

800 

800 

800 

500 

1,000 

1,000 

600 

500 

600 

150 

2,100 

1,600 

1,200 

1,200 

800 

600 

600 

2,100 

1,000 

1,000 

1,000 

6,000 

100 

80 

100 

2,600 

30 

100 

100 

100 

100 

100 

100 

100 

100 

30 

100 

100 

100 

100 

100 

80 

100 

100 

100 

100 

100 

80 

100 

100 

100 

100 

100 

100 

80 

100 

100 

100 

100 

100 

100 

80 

80 

100 

100 

100 

80 

100 
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DiSTBIBUTION  or  FiBH  AND  EOOS,   BhOWN  BT  LoCAJJTT  AND  SpEGDES,  FOR  FUGAL 

Yeab  1912— Continued. 
BROOK  TROUT— Continued. 


Disposition* 


PannsvlTftnla— Continued. 
Johnstown,  Shannon  Ron 
Shingle  Run.. 


Sugar  Run.  .  . 

TubMillRun 

Tub  Mill  Run,  Liok  Branch 

WUdcatRun 

King  of  Prussia,  Crow  Creek 

Oulph  Creek. 

Trout  Creek 

Lamar,  Flshlns  Creek 

Lancaster,  Cattoil  Run 

Little  Conestoga  Creek,  branch  of. 

Martins  Run 

Middle  Run 

Stonv  Run 

Laneeboro,  Brusnyille  Creek 

Cascade  Creek 

Cold  Spring  Brook 

Dodse  Creek 

I>riiiker  Creek 

Egypt  Creek,  East  Branch 

Egypt  Creek,  West  Branch 

Bfemlock  Creek,  East  Branch 

Hemlock  Creek,  West  Branch 

Roaring  Brook 

WQdcat  Creek 

Latrobe,  Kellevs  Hollow  Run 

Mill  Creek 

Tub  MUl  Creek 

Lees,  North  Valley  Creek 

South  Valley  Creek 

Lemont,  Bear  Meadow  Creek 

Cedar  Run 

Center  Furnace  Run 

Hubler  Kettle  Creek 

Oalbralth  Gap  Creek 

Laurel  Run 

Roaring  Run. 

Shingletown  Qap  Run 

Slab  Cabin  Creek 


Spring  Creek. 
Stoi 


>ne  Creek. 

Leola,  Qrofb  Run 

LUmnler,  Mill  Creek 

Liuy,  Clearfield  Creek 

Conneij  Creek 

Rock  Run 

linooln  University,  Chambeiiin  Run.. 

LftlUJCiddle  Creek 

Lock  uatren.  Baker  Run 

Big  Buckhom  Run 

Buckhom  Run 

Bull  Run 

Burges  Run 

Burnt  Camp  Run 

Cedar  Run 

Chathams  Run 

Cherry  Run 

Comindlner  Run 

Cow  Lick  Run 

Femey  Run 

Fishing  Creek 

OrahmsRun 

Huling  Branch 

Jerry  Hollow  Run 

Kirbys  Run 

LlckKun 

Licet  Spring  Run 

Little  Cherry  Run 

Little  Sugar  Valley  Run. 

Lucas  Run 

McCurdys  Run 

McElhattan  Run 

McKeague  Run 

MillRun 

Mosquito  Run 

North  Fork  Branch 


Eggs. 


Fry. 


FfaigarUngB, 

yearllncs, 

andadiuts. 


30 
100 
100 
100 
100 
100 

no 

500 

600 

2,000 

fiOO 

800 

soo 

800 

000 

000 

1,000 

1,000 

£00 

1,000 

£00 

1,000 

1,000 

1,000 

500 

fiOO 

100 

1,200 

1,000 

1,000 

1,000 

1,000 

1,000 

500 

500 

1,000 

1,000 

500 

500 

1,000 

1,000 

2,000 

800 

100 

50 

50 

50 

100 

6,000 

75 

75 

75 

1,075 

75 

75 

1,000 

2,500 

1,000 

76 

76 

75 

2,000 

75 

75 

75 

76 

75 

75 

UOOO 

75 

75 

75 

75 

75 

75 

75 

76 
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DnrsEBtmoN  of  Fish  and  Eoos,  Shown  bt  Localttt  and  Spbcibs,  vor  Fiscal 

Ybar  1912— Continued. 

BROOK  TROUT-CoDtinoMl. 


Disposition. 


Psniisylvanlft— Contixuied. 

Lode  Haven,  Pine  Run. 

Plum  Run. 

Poormans  Run. 
lueens  Run.... 
liades  Run... 


[oUowRun 

Rock  Cabin  Run 

Rnddigs  Run 

Soootac  Creek. 

Shin^  Hollow  Run 

SontE  Fork  Branch 

8prin£  Lick  Run 

StrawbeckerB  Run 

Trout  Run 

Twin  Run 

WeedoQ  Run 

Winners  Run. 

Wusters  Run 

lieVqrtown,  Locust  Run. 

ICusserRun. 

Price  Run 

Strode  Run...'. 

MallDS,  North  Valley  Creek. 

South  Valley  Creek 

Maple,  Crow  Creek 

Trout  Creek 

liapMon,  Beattys  Run 

Big  Laurel  Run 

Hares  Valley  Creek 

Little  Laurel  Run 

Scrub  Run 

Trough  Creek 

Hanh  Creek,  Strait  Run 

Kaooh  Chmik,  BearCreek 

Drakes  Creek 

James  Run 

Mauch  Chunk  Creek 

ICudRun 

Stony  Creek 

WildCieek 

YeUowRun 

Mlddleport,  Lewistown  Creek 

MIdTale,  Bon  Ora  Lake 

Spring  Dale  Pond 

Hill  Lane,  North  Valley  Creek 

South  Valley  Creek 

MlllFiUa,  Battin  Run 

LkdcRun 

MlliQy,  Cooper  Run 

Hayriok  Creek 

Kettle  Creek 

Laurel  Run 

Lingle  Creek 

StooeCreek 

Ifinenrffle,  Wolf  Creek 

Monte  Alto,  Forge  Creek 

Mount  Garmel,  Lick  Run. 

Mount  Pleasant,  Jones  Mill  Pond 

Pike  Run 

Mount  Utdon,  Boobers  Gap  Run 

Carmichala  Branch 

Carters  Run 

Dark  Hollow  Run 

Lfciking  Creek 

MoClamsRun 

Old  Womans  Run 

Roaring  Run 

Roberts  Run 

Scrub  6ap  Run 

Singers  Qap  Run 

Munson  Station,  Alder  Run 

Banner  Run 

Black  Bear  Run 

Black  Moahannon  Creek. 

Big  Basin  Run 

Form  Run 

Sandy  Run 

Smayes  Run 


Eggs. 


Fry. 


4,000 
4,000 
4,000 
4,000 
4,000 
4,000 
4,000 
4,000 
4,000 


4,000 


FingerlingSy 

ywrUns, 

andadults. 


76 

1,076 

76 

2,000 

75 

1,075 

75 

75 

76 

76 

76 

76 

76 

75 

1,500 

76 

76 

76 

600 

1,600 

800 

2,400 

1,000 

1,000 

600 

500 

800 

800 

1,600 

800 

1,600 

1,600 

1,000 


60 
60 

1,000 

1,000 
500 

1,000 
226 

•  875 
226 
226 
150 
875 
150 
200 


1,200 

2,400 

500 

500 

1,600 
600 

1,600 
500 

1,200 
800 
1,600 
1,200 
1,600 
3,000 
3,000 
2,000 
5,000 
2,000 
4,000 
4,000 
8.000 
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DuTRiBunoN  OP  Fish  and  Eqob,  Shown  bt  Logautt  and  Srscoms,  fob  Fugal 

Yeab  1912— Continued. 

BROOK  TROUT--Canth»ied. 


DiQKBitiOD. 

Bggs. 

Fry. 

FfngsrUn^Bf 

yearHnra, 

and  adults. 

Pemuylvanla— Continued. 

New  Berlin,  Benneni  R^un 

500 

Mom  Creek 

MO 

Triut  Run ...         

l.MO 

New  Bloomfield.  MoKees  Creek. 

■ 

100 

Owings  Creek 

i 

100 

New  Centenrflle,  Trout  Creek 

1 

600 

Valley  Creek 

1 

1,000 

NordmoTit,  I'tiir  Ron . .' 

y//^y/^'.'j'//////.'.'.'.'.'. 

2,000 

North  Bend.  Bull  Run 

1 

1,000 

LaureUy  Fork  Creek 

1 

1,000 

Lebo  Rnn 

1 

1,000 

lioCnU^  Ron ...  - 

' 

1,000 

Bblnirle  i  reach 

1,000 

Younif  1^  'omans  Creek ....   ,   . , , 

_ 

1,600 

Youn^  Womans  Creek.  Seven  Mile  Branch 

000 

f>»eola  Mflte,  Rftfir  R^n 

2,000 
2,000 

Trout  Run 

1 

Onmaevllle.  Mountain  Brook " 

1,000 

Paoliltoad.'  North  Valley  Creek ' 

■••••■■«•>•. 

1,000 

South  Valley  Creek 

1,000 

Picture  Rooks,  Deep  Hollow  Run 

600 

Eagle  Run 

600 

Orahddad  Run  . .                           ... 

600 

Little  Bear  Creek 

600 

Mill  Creek 

1,000 

Moiper!!  Run 

600 

Panther  Run 

600 

Pine  Rnn 

600 

Red  Ridge  Run 

600 

Sand  Spring  Run . . , 

600 

flhingl<(  Run    

600 

SugftT  Run 

600 

PhOlDSbun,  Ald^Run 

♦ 

100 

Ardell  Run. 

100 

Bakers  Run 

100 

Barkers  Run 

100 

Bark  Shed  Run 

76 

Beans  Run. .  . 

100 

Beaver  Run 

100 

Benners  Run 

100 

Blgelows  Run 

76 

Big  Sprinc  Run 

75 

B^ix>™Kun . 

100 

Bilgers  Run 

75 

Black  Bear  Run 

100 

100 

Butler  Run 

100 

Cabbage  Hollow  Run 

100 

California  Run 

100 

Clover  Run 

100 

Cold  Run 

100 

Cold  Spring  Run 

100 

Corhin  Run .  . 

100 

Oroyles  Run ....        . .    . 

100 

CuirysRun 

75 

Dayton  Run 

100 

Deep  Rock  Run 

75 

Bcho  Run 

76 

Echo  Glen  Lake 

100 

Flat  Rook  Run 

100 

Foi|i;e  Run 

100 

Four  Mile  Run 

100 

Hemlock  Run 

100 

Hess  Rnn 1 

100 

Button  Run ' 

75 

Hntsards  Run i 

100 

Knappers  Pond.                                                     ' 

76 

Laurel  Run 

100 

Little  Beaver  Run 

100 

Little  Tom  Run i 

100 

Loop  Run 1 

100 

Moi(x»rds  Run 

100 

Meadow  Run i 

100 

Morgan  Run 

100 

Must  Rnn . . 

100 

Neeons  Run 

75 

North  Bun. 

7f 

DISTBIBVTION  OF  FISH  AND  FISH  BOOS,  1912. 


68 


DlSTBIBUTION  OF  F18H  AND  EOOS,   ShOWN  BT  LOGAUTT  AND  SPECIEB,   FOR  FiSCAL 

Year  1912— Continued. 
BROOK  TROUT— Continued. 


Dfspodtloii. 


EgSB. 


P«iiiiBylTBiiJa— Continued . 

FhlUpslnirK,  One  Mile  Run 

PtaeRun 

Potters  Run 

Rock  Run 

Bandy  Run 

SenaeiB  Run 

Seven  Springs  Run. 

Sharers  Run 

Shields  Run 

Simooxes  Run 

SizMOeRun 

Slate  Run 

Smajes  Run 

Snake  Run. 

Splash  Run 

Spruce  Run 

Stelners  Run 

SterllnitRun 

Tacketts  Run 

Tomahawk  Run 

Tom  Tit  Run 

Trout  Run 

Turtle  Spring  Run 

TwijKS  Run 

VaOsRun. 

Whetstone  Run 

WinbumeRun 

Wolf  Run 

Yellow  Run 

Plane  Brook,  North  Valley  Creek 

South  Valley  Creek 

Pleasant  View,  Pine  Creek 

Stony  Run 

Plum  Run,  Oreen  Valley  Pond 

Pottsville,  B  is  Creek 

Eicherts  Run. 

Indian  Run 

Tumbling  Run 

Punzsntawnev,  Little  Sandy  Creek. . . 

Quarryvflle,  Conowineo  Creek 

Conowineo  Creek,  branch. 

Jackson  Run 

McFarland  Run 

Stewarts  Run 

Reading,  Brunacle  Creek 

Brunnerkiln  Creek 

Cacoosing  Creek 

Furnace  Creek 

Linden  Creek 

Lylton  Creek 

Plum  Creek. 

Six  Penny  Creek 

Willow  Creek 

Reedsyflle,  Honey  Creek 

Retort,  GearhartRun 

LtokRun 

Meadow  Run 

Minnie  Run 

Trout  Run 

Ringdale,  Beaver  Run 

Big  Run 

Birch  Creek 

Double  Run 

Dutchmans  Rim 

Flood  Wood  Run 

Glass  Croek 

OregsRun 

Herman  Run 

Laurel  Run 

Lick  Run 

MillCieek 

Poll  Brldjee  Creek 

Roaring  Run 

Rock  Run 

Shanerberg  Creek 

Wolf  Run 

Roekwood,  Laurel  Hill  Creek 


Fry. 


6,000 
2.000 
2,000 
4,000 


4,000 


2,000 
2,000 


FingerlingSy 

yearlings, 

and  adults. 


75 

75 

76 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

75 

100 

75 

75 

75 

100 

75 

100 

100 

75 

100 

100 

100 

100 

100 

100 

1,000 

1,000 

150 

150 

200 


1,500 

1,000 

800 

800 

1,000 

1,000 

100 

150 

50 

100 

150 


100 
100 
100 
800 
1,000 
1,000 
2,000 
1,000 
2,000 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
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DiBnuBunoN  op  Fish  and  Egos,  Shown  by  Locautt  and  Species,  por  Fiscal 

Year  1912 — Continued. 

BROOK  TROUT-^ontlnued. 


Dlsposi^on. 


Pennsylvania— Contlntied. 

Sand  Patch,  Flaugberty  Creek 

Schuylkill  Haven,  Long  Run  Creek 

Shenandoah,  Davis  Run 

Deer  Run 

Shippensbure,  Brittons  Run 

Slate  Ron,  Little  Slate  Run 

Morris  Run 

NabalRun 

Snow  Shoe,  Beech  Creek 

BennenRun 

ClarksRun 

GunsallenRun 

HicklinRun 

Horsehead  Run 

Improvement  Run 

Jonathan  Run 

Lucas  Run 

Mitchells  Spring  Run 

Pine  Run 

Rankin  Run 

Rock  Run 

Sandy  Run 

SterlinG^Rtm 

StinktownRun 

Uszell  Run 

Wallace  Run 

Wolf  Run 

Btewartstown,  Codorus  Creek 

Stillwater,  McHenrys  Run 

Stroudsburg,  Broadhead  Creek 

Bushkill  Creek 

Cherry  Creek 

Fethermans  Run 

Little  Pocono  Creek 

Pooono  Creek 

Rattlesnake  Run 

Reynolds  Rrn 

Rishig  Sun  Creek 

Sambo  Creek 

Saw  Creek 

Spagle  Run 

Stony  Run 

Tamaqoa,  Coal  Rtm,  tributarv  of 

Tobyhanna,  Tobyhsinna  Creeic 

Towanda,  Little  Scrader  Creek 

Millstone  Creek 

Schrader  Branch 

SucarRun 

Tnj,  BeaverCreek 

Covert  Creek 

Mm  Creek 

Panther  Run 

Tamarack  Run 

Vanness  Branch 

Webber  Creek 

Windy  Gap  Run 

Troat  Run,  Clendenen  Run 

Uniondale,  Lewis  Lake  Run 

Valley  Store,  North  Valley  Creek 

South  Valley  Creek 

Vflla  Nova.  Stnnott's  pond 

Waynesboro,  Baileys  Run 

Hoovers  Run 

Wellsboro,  Asaph  Run 

Weissport,  MahoningCreek 

Westchester,  Lady  Run 

Lady  Run  and  tributaries. 

Williamsburg,  Clover  Creek 

Williamsport,  Roaring  Run 

Willow  Grove,  Penapack  Creek 

Windber,  Beaver  Run 

Lines  Run 

Piney  Run 

Roanng  Fork  Creek 

YeUow  SpriiuB,  Stony  Creek 

York.  Bean  Run 

Rhode  Island: 

Providence,  Angell  Brook 

Tiverton,  BoyswoodPond 


Eggi. 


Fry. 


4,000 
6,000 
6,000 


Fingerlings, 
yearllnes, 
and  adults. 


2,000 


8,000 


4,000 


5,000 
6,000 


250 


500 

1,500 

1,000 

2,700 

1,500 

1,000 

500 

500 

500 

500 

500 

500 

500 

500 

1,000 

500 

1,000 

1,000 

1,000 

500 

500 

1,000 

1,000 

1,500 

500 

300 

100 

100 

50 

50 

SOO 

50 

60 

60 

100 

100 

60 

100 


200 
3,000 
3,000 
4,000 
3,000 
1,000 
1,000 
2,000 
1,000 

i,ooa 

t,000 

1,000 

1,000 

2,000 

500 

1,000 

1,000 

100 

150 

1,000 

1,300 

100 

200 

100 

4,0Q0 

800 


1,600 
1,600 
1,600 
1,600 
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DmrrsiBUTioN  of  Fish  and  Egos,  Shown  bt  Locautt  and  Sfbgibs,  for  Fisoal 

Year  1912— Gontmued. 

BROOK  TBOUT— Oontiaued. 


Disposition. 


South  Dftkota: 

Buffalo  Gap,  Beaver  Creek —  

Capu ta ,  Rapid  Creek 

Cuater,  Flyxm  Creek 

Nevin  Pond 

Blmore,  Spearflsh  Creek 

£nsl0wooa.  Little  Spearflah  Creek,  East  Fork 

North  Elk  Creek 

North  Rapid  Creek,  Tilson  Branch 

Spearflsh  Creek,  East  Branch 

Spearflsh  Creek,  East  Fork  of  East  Branch. 

Spearflsh  Creek,  Ward  Branch 

Whltewood  Creek 

Qordon,  Wounded  Knee  Creek . 


.,  Little  Spearflsh  Creek,  East  Fork. 


Rapid 

Nemo,  Box  Elder  Creek 

Jim  Creek 

MoCall  Creek 

NUand,  Plum  Creek 

Piedmont,  Little  Elk  Creek 

Ptuma,  Bear  Butte  Creek 

Rapid  City,  Bogus  Jim  Creek 

Hmndusa  Brook 

Rapid  Creek 

Slate  Creek 

Bochford,  LltUe  North  Rapid  Creek 
Rapid  Creek,  North  Fork 

Boabatx,  Dahlequlst  Creek 

Staaeton,  Booske  Creek 

Carters  Creek 

Demmicks  Creek 

Jim  Creek 

Joe  Creek 

Long  Hollow  Creek 

Schindler  Creek 

Wakeman  Creek 

Spearflahi  C  hicken  C  reek 

Hiltona  Oulch  Run 

Lindley  Spring  Branch. . . 

Lower  Crow  Creek 

ICoQregor's  pond , 

Rushton  Creek 

Ruahton  Pond 

Spearflsh  Creek , 

water  C  resa  Creek 


Big  Sandy,  McCraea  Branch 

Conoord ,  Turkey  Creek 

Del  Rio,  Big  Creek 

Wolf  Creek,  Feds  Fork  Creek 

Wolf  Creek 

Utah: 

Erda,  Smith's  pond 

Logan,  Bowen'a  pond 

Jensen's  springs 

Keller's  ponda 

Mlkkelson  Spring  Pond 

Moaer  Spring  Creek 

ICflford,  Lang's  pond 

Park  City.  Page  Spring  Pond 

Smlthflefd,  Fishhum  Slough 

Woods  Cross,  Pelton'spond 

Vermofnt: 

Arlington,  Benedfct  Brook 

Canfleld  Brook 

Deming  Brook 

FavIU  Creek 

Panons  Brook 

Reed  Brook 

Bene,  Rloe  Lot  Brook 

Winooskl  Rhrer 

Barton,  May  Pond 

■Bwmhigton,  Bashi  Brook 

Bickford  Hollow  Brook. 

Broad  Brook 

Brown  Brook 

Bushnell  Brook 

Chase  Brook 

Dewey  Brook 


Eggs. 


Fry. 


4,000 
3,000 
3,000 
10,000 
3.000 
3,000 
4,200 


FlngeriinBi, 

yearllncs, 
and  adults. 


2,500 
6,7fi0 
4,000 
3,250 
2,500 
5,750 
2,500 


5,000 

25,000 

750 

10,000 

35,000 

6,000 

15,000 

6,000 

12,000 

6,000 

6,000 

10,000 

18,000 

2,000 

600 

1,000 

3,000 

6,000 

200 

10,000 

20,000 

2,000 

3,000 

25,000 

4,500 

8,000 

12,000 

8,000 

380 

290 

380 

380 

380 

880 

380 

880 

6,000 

6,000 

5,000 

6,000 

4.000 

0,000 

«,000 

20.000 

12,000 

2,000 
2,000 
13,000 
1,600 
2,400 

160 
200 
400 
800 
400 
200 
160 
400 
200 
400 


1,000 
1,500 
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DisTRiBtmoN  OF  Fish  and  Eeos,  Shown  bt  Looautt  and  Species,  por  FncAZ. 

Year  1912— Oontmued. 

brook  TROUT-Oontlnued. 


Disposition. 


Vennont— Continued. 

Bennington,  DunvHl  River 

Evans  Brook 

Fumaoe  Brook 

Little  Hell  HoUow  Brook 

Little  Pond  Brook 

Lyman  Lot  Brook 

ICU  Brook 

Peny  Thompson  Brook 

Redfleld  Brook 

Rider  Brook 

Roaring  Branch 

Rockwood  Brook 

South  Stream 

StiU  Brook 

StUI water  Brook 

Stratton  Brook 

Walloomsac  River 

Waters  Brook 

Woodford  City  Brook 

Woodford  City  Pond 

Bellows  Falls,  Morse  Brook 

SaxtODS  River  and  tributaries 

Brattleboro,  Alexander  and  Rudd  Brook 

Bonlvale  Brook 

Brickyard  Brook 

Halli(Uty  Brook 

Ifeadow  Brook 

Slate  Rock  Brook 

Whetstone  Brook 

Cambridfle  JuncticD,  North  Branch 

Canaan,  Big  Averill  Lake 

Forest  Lake 

Lewis  PcDd 

Llttte  AveriU  Lake 

CutUnerrille,  Farrell  Brook 

PhlUips  Brook 

Shrewsbury  Pond 

Spring  Lake 

DanviOe,  Brown  Brook 

Oane  Brook 

Joes  Brook 

East  Ryegate,  Manchester  Brook 

Ely,  Bear  Notch  Run 

Brown  Brook 

Greensboro,  Baker  Brook 

Caspian  Lake 

Little  Porter  Brook 

Porter  Brook 

Oroton ,  Darling  Pond 

Hardwick.  Lamoille  River 

Hartford,  Standing  Pond 

Holden,  Fumaoe  Brook 

Holden  Brook 

Jamaica,  West  Jamaica  Brook 

Johnson,  Lamoille  River,  Waterman  Brandi 

Lyndon,  Gilbert  Brook 

Hawkins  Brook 

Houghton  Brook 

KlrbyPond 

KIrbv  Pond  Brook. 

Sheldon  Brook 

Smith  Brook 

South  Wheelock  Brook 

LyndonviUe,  Passumpsio  River,  West  Burke  Branch. 

Passumpsic  River,  West  Branch 

WlUowPond 

Manchester,  Battenkill  River 

Maishfield,  Niggerhead  Pond 

MoDtpellor,  Beaver  Meadow  Brook 

Great  Brook 

HeiTick  Brook 

Long  Brook 

Mallory  Brook 

Mhiister  Brook 

Shady  Rill  Brook 

Upper  Martin  Brook 

Verge  Pond « 


Eggs. 


Fry. 


8,000 
2,  MO 
6,750 
2,  MO 
2,500 
2,500 
6,000 
4,000 
2,500 
2,500 
3,250 
3,250 
4,000 
2,500 
3,260 
2,500 

12,500 
2,500 
3,250 

10,000 
5,000 

10,000 
4,000 
4,000 
4,000 
4,000 


4,000 
4,000 


12,000 

8,000 

12,000 

12,000 

8,000 

3,000 


14,000 


6,000 


3,000 

3,000 

125,000 


4,200 
6,720 
4,200 


12,600 

3,360 

6,200 

10,080 

12,600 


66,000 


4,200 
6,'726' 


4^200 


Fingerllngs, 

yearlincs, 

andadult& 


1,000 
2,'s66 


3,500 


1,500 
1,000 


1,500 
4,000 
2,000 
500 
4,000 


15,000 
2,000 
6,000 

27,000 
1,000 
2,000 
1,200 


1,000 


1,000 
2,500 
2,000 
6,000 


2,600 
1,000 


800 


1,200 
1,000 


1,200 
600 
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N  OF  Fish  and  Egos,  Shown  bt  Locality  and  Species,  for  Fiscal 

Year  1912--GoiLtmued. 

BROOK  TROUT--CoDtinaed. 


Disposition. 


Vefmont— Continaed. 

ICorrisvUle,  Burke  Brook 

McNsn  Brook 

North  BemiiiiKton,  Cold  Spring  Brook 

Nortlifleld,  Stone  Brook 

Norwich,  Blood  Brook 

Brown  Brook 

Lake  Mitchell 

Turnpike  Brook 

Plttstord,  Furnace  Brook,  branch  of 

Sugar  HoUow  Brook 

PlfOnfleld,  Ldird's  pond 

Nasmltb  Brook 

Wtaooski  River 

Pooltney.  Poultney  R  iret 

Pofwnal,  L«dd  Brook 

Pnotor,  Manley  Pond . . .  e 

Toms  Reservoir 

ProotorsviUe,  Williams  River 

Bttulolpb,  Adams  Brook 

Annis  Brook 

Bear  HiU  Brook 

Blandiard  Brook 

Bowman  Brook 

Chandler  Brook 

Cloiigh  Brook 

Fi^rs  Brook 

OuUd  Brook 

Halfway  Brook 

Howard  HOI  Brook 

Mafeba  Lake 

Meadow  Brook 

Mud  Pond 

Poverty  Lane  Brook 

Roods  Brook 

Roxbury  Brook 

Snows  Brook 

Spears  Brook 

White  River.  Middle  Branch 

Seadsboro.  Howe  Pond 

BooEbory,  Little  Northfield  Brook 

State  Hatchery  Ponds 

Bnpert,  White  Creeek 

White  Creek,  tributary  of 

Bofland,  Castleton  R I  ver 

Cold  River,  North  Branch 

East  Creek,  Chittenden  Branch 

Furnace  Brook 

Pico  Pond 

81.  Yobosbury,  Clifl  Pond 

Crow  Hill  Ponds 

Duck  Pond  Brook  and  tributaries. 

Frog  Pond 

Meadow  Brook 

SilMmry,  Dntton  Brook 

Inglas  Brook 

Sucker  Brook 

ShaHsbory.  Peter  Mattison  Branch 

Shann,  Lake  Mitcbell 

Booth  Royalton,  Alco  Pond 

Bailey's  pond 

Booth  Ryegate,  Hatch  Pond 

Long  Pond 

Welto  River 

Booth  Shaftsbory,  Marshall  Brook 

Townsend.  Chaffee  Brook 

Walden,  Haynesville  Brook 

Rocks  Brook 

Wells  River  Chib  Pond 

Wast  Hartford,  Meadow  Brook 

Sunny  Brook 

Wbkdsor ,  Bhuidiards  Brook 

Lull  Brook 

Mill  Brook 

Mill  Brook  and  branches 

Wcodrtoek,  Meocane  Pond 

Prosper  Brook 

Qniete  Trout  Pond 

Turn  Pond 


Eggs. 


Fry. 


2, 
3. 
4, 
4, 
6, 
5. 

75, 
5, 

10, 


000 
000 
000 
000 
000 
000 
000 
000 
000 


8, 

«, 

25, 
5, 


400 
720 
000 
000 


9, 
3, 
2, 
3, 
3, 
3, 
4, 
3, 
2, 
3, 
8. 
3, 


000 
350 
500 
250 
250 
250 
000 
250 
500 
250 
500 
250 


2, 
12, 
3, 
2, 
3, 


500 
500 
250 
500 
250 


3, 
17, 


350 
000 


8,500 


t: 

12, 
15, 
12, 
12, 


000 
000 
000 
000 
000 
000 


2, 

4, 
4, 
4, 

12, 

46, 

15, 

4, 


500 
000 
000 
000 
000 
500 
000 
000 
200 


16, 

12, 

5, 


9C0 
600 
000 


5,000 


6, 
3, 

J; 

20, 
4. 
5, 
3, 


000 
000 
000 
000 
000 
000 

ono 

000 
000 
000 


FingerlingB, 

yearlings, 

and  adults. 


2,000 
2,500 


2,000 
2,000 


1,000 


1,200 


1,000 
'  3()6 


2,000 

2,000 

2,000 

.500 

500 


15,000 


3,000 


2,500 


1,660 
8,500 
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DlSTBIBUnON  OF  FiSH  AND  E0G8,   ShoWN  BT  LoCAUTT  AND  SpBGEBS,  FOB  FlSGAL 

Year  1912 — Continued. 
BROOK  TROUT— Continued. 


Dtepodtloin. 


Virginia: 

Amherst,  Buffalo  River 

Arcadia,  North  Creek 

Bedford  City,  Stony  Creek 

Big  Island,  Battery  Creek 

Reed  Creek 

Callaghan,  Cove  Run 

Clifton  Forge,  Simpsons  Creek,  North  Branch 

Wilson  Creek 

Coebum,  Little  Toms  Creek 

Elgin,  Hazel  River,  North  Fork 

Hazel  River,  South  Fork 

Harrisonburg,  Dry  River 

Harriston,  Big  Branch 

Moormans  River 

Huntley,  Indian  Rim 

Lyndiburg,  Sherman  Pond 

Ifaurertown,  Cedar  Creek. 


Patrick  Sprino,  Spoon  Creek. 
Tract  Bi 


Pulaski,  Tract  Branch 

Rural  Retreat,  Cripple  Creek. 

Staunton,  Ramseys  Run 

WytheviUe,  Tates  Run 

Washington: 

Addy ,  Blue  Lake 

Bossburg ,  Lake  Phalon 

Cbehalis.  Lucas  Creek 

East  Clallam,  Pysht  River 

Ooldendate,  Little  Klickitat  River 

Montesano,  Stockwell's  pond 

Seattle,  Qorse  River 

Grays  Marsh  River 

Maple  Brook 

Union  River 

Wall,  State  fish  commtoion 

Wllkeson,  Snell's  lake 

South  Prairie,  East  Fork 

West  Virginia: 

Belington,  Johnson's  mill  pond 

Viquesney  Pond 

Burner,  Clubhouse  Run 

Harper  Run 

Little  River 

Span  Oak  Run 

Cowen,  Williams  River,  Middle  Fork. . . . 

Durbin,  Meadow  Pond 

Elkins,  Chenoweths  Creek 

Gladwb,  Glady  Fork  Creek 

Glady,  Glady  Fork  Creek,  East  Fork. . . . 
Glady  Fork  Greek,  Right  Fork. . . 

Hancock,  Meadow  Branch. 

Harmon,  Teter's  pond 

Horton,  Big  Run 

Dry  Fork  River,  Gandy  Fork... 

Seneca  Creek 

Huntington.  Kessler 's  pond 

Huttonsville,  Scott's  pond 

Jenningston,  Laurel  Fork  Creek 

Kerens,  Clifton  Run 

Keyser,  Mill  Run 

Kingston,  Paint  Creek 

Marlinton,  Knapp  Credc 

8  tony  Creek 

Midvale,  Cassity  Fork  Creek 

Lone  Run 

Middle  Fork  River •. 

Pleasant  Run 

Montes,  Red  Run 

Morgantown,  Monongah^  River 

Porterwood,  Pleasant  Run 

Rich  wood.  Cherry  Ri*  er  and  tributaries. 

Romney,  Mountain  Ri  n 

Seehert,  Pupar  G rove  PonJ 

Sltlington,  0 alfor  's  Creek 

Story  Run 

Springdale,  Sewell  Creek 

Tunnelton,  Little  San  ly  Creek 

White  Sulphur  Springs,  Dutrh  Rrn 

Hnwar.i  Creek . . 
MiU  Creek 


Eggs. 


50,000 


Fry. 


1,200 
4,000 
3,%0 


1,600 
2,000 
1,600 
1,600 


800 
800 


48,568 
2,938 


FingerlingBy 


andadmts. 


400 

300 

200 

1,500 

1,000 

L500 

500 

164 

500 

2,2S0 

2,250 

3,000 

1,500 

1,500 

8,000 

100 

3,000 

400 

100 

500 

4,000 

135 

1,000 
2,000 


750 


300 

300 

1,500 

1,000 

4,000 

1,500 

4,000 

900 

200 

6,400 

200 

200 

4,000 

300 

300 

960 

400 

700 

2Q0 

400 

200 

2,000 

5,000 

05 

600 

3,000 

3,000 

10,600 

1,500 

1,500 

2,000 

300 

6.000 

1,600 

500 

2,500 

1,500 

300 

800 


2,288 
WO 
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DUTBDUnON  OF  FiBH  AND  EOOS,  ShOWN  BY  LOCAUTY  AND  SpBGIBS,  VOR  FiBGAJf 

Year  1912— Continued. 
BROOK  TROUT— Continued. 


Disposttion. 


Watt  Virgtnlft— Contlncied. 

Wintcrboni,  Omnbrler  River,  BuiTalo  Fork. 
Omnbriflr  River,  East  Fork . . . 


Eggs. 


Abbotaford,  Eaa  Plain  Rhrw 

Alma,  Alite  Creek 

Braem  Creek 

By-OoDv  Creek 

Gaable  Creek 

Hntchlnson  Creek 

Johns  Vallev  Creek 

Kastes  Creek 

Lee  Valley  Creek 

Leonhardy  Creek 

Little  Wanmandee  Creek 

ICffl  Creek 

Mueilen  Creek. 

Netting  Creek 

Fine  Creek 

Rlsdi  Creek 

fldiaabs  Creek. 

Sdunidts  Creek. 

gchulU  Creek. 

Bur  lug  Creek. . ..................... 

l^marack  Valley  Creek 

Troat  Creek 

WIngert  Creek. 

W^  Creek 

AlBM  Center,  Dunns  Creek 

Halls  Creek 

North  Branch  Creek 

StockweU  Creek 

Town  Creek 

Abnona,  Hay  River 

Amherst,  Sannes  Creek 

Waupaca  River 

Waupaca  River,  North  Branch. . 

Anttco,  Ackerman  Lake 

Black  Creek 

Browns  Lake. 

Ran  Claire  River,  East  Branch 

Eau  Claire  River,  South  Branch.... 
Baa  Claire  River,  West  Branch. . . 

Evergreen  Creek,  West  Branch 

Kennedy  Lake f. 

Pine  Creek 

Pine  River 

flection  Ltaie  Creek 

Spring  Brook 

lliompson  Lake 

Anadla,  American  Valley  Creek 

Eagle  Valley  Creek,  West  Branch. 
Olencoe Creek,  North  Branch.... 

Otoncoe  Creek,  West  Branch 

Meyers  Valley  Creek 

Newoomb  Valley  Creek 

Bagtay.  Big  Sandy  Creek 

BaUwin,  lonnlckinnick  River 

Rush  River 

r,  Adams  Valley  Creek 

Anderson  Creek 

Big  Creek 

Bums  Creek 

Coon  Valley  Creek 

Hutch  Credc 

Bynons  Creek 

HolbergCre^ 


Uttfe  Creek 

Sand  Creek 

Youngs  Creek 

Bamaiild,  Bveland  Creek. 

Hayes  Run 

LanpopRun.. 

O'MeU  Creek... 

Shannon  Creek. 

Smiths  Run... 

Tvedt  Creek... 
r,  Bear  Creek 


Fry. 


FingerUngif 

yearUnas, 

and  adults. 


3,000 
10,300 

4,000 

250 

250 

250 

250 

250 

760 

250 

250 

250 

1,000 

1,250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

500 

600 

250 

4,800 

800 

2b«00 

1,200 

1,200 

1,700 

1,200 

750 

000 

750 

1,200 

1,200 

1,200 

750 

600 

1,800 

1,200 

2,400 

2,400 

2,400 

2,400 

2,400 

2,400 

600 

4.000 

4,000 

600 

250 

600 

600 

600 

600 

250 

250 

260 

250 

600 

250 

260 

8,000 

250 

250 

a.ooo 

S,250 
1.000 
1.850 
1,000 
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Distribution  of  Fish  and  Eooa,  Shown  bt  Logalxtt  and  Spbgibs,  for  FisoaIi 

Year  1912~Ck)ntinued. 


BROOK  TROUT— ContlniuxL 


DisposUicMi. 


Eggs. 


Vtaoonsln— Continned. 

Blair,  Fly  Creek 

Francb  Creek 

Jodalea  Creek 

Johnson  Coulee  Creek 

Lake  Coulee  Creek 

Larolds  Creek 

Nordhaus  Creek 

pre  Coulee  Creek 

Paterson  Pond 

Pine  Creek 

Qnalley  Creek 

Quammen  Creek 

Reynolds  Creek 

Bkuttey  Creek 

Strum  Creek 

Taraalson  Creek 

Teppe  Creek 

Tippen  Coulee  Creek 

Trump  Creek 

Twesme  Creek 

Vasse  Coulee  Cre^ 

Washington  Creek 

Welsh  Coulee  Creek 

Blna  Mounds,  Brunliers  Creek 

Dimples  Creek 

Frame  Creek 

Handels  Creek 

Moyers  Creek 

Ryans  Creek 

Steyer  Creek 

Camp  Dbuglas,  Little  Lemonweir  River 

Cashton,  Bohemian  Valley  Creek 

Bruha  Spring  Run 

Brush  Creek. 

Brush  Creek,  South  Branch 

Coles  Valley  Creek 

Coon  Creek 

Orononns  Valley  Creek 

Hall  Creek 

Heiser  Valley  Creek 

Jersey  Valley  Creek 

Meisner  Valley  Creek 

Neiser  Valley  Creek 

Pleasant  VaUey  Creek 

Russell  Creek 

Shotten  Creek 

Taylor  Creek 

Timber  Coulee  Creek 

WItchman  Brook 

Chippewa,  Bis  Drywood  Creek,  tributaries. . . 

Bob  Creek,  branches  of 

Duncan  Creek,  tributaries 

Elk  Creek,  tributaries 

Little  Drvwood  Creek,  tributaries. 

Mudbrook  Creek,  branches  of 

Stilson  Creek. 

Clear  Lake,  Hay  River,  North  Fork 

Colfax,  Bronken  Creek 

Eighteen  If ile  Creek 

Eighteen  Mile  Creek,  North  Fork . . . . 

Eighteen  Mile  Creek,  South  Fork 

Haugle  Creek , 

Trout  Creek , 

Coloma.  Wedde  Creek , 

Cross  Plains,  Black  Earth  Creek , 

Black  Earth  Creek,  branch 

Cumberland,  Hay  River , 

Mfller  Creek 

Sand  Creek 

Dodgevilto,  Ahderson  Creek 

BolU  Creek 

Bowdamans  Creek , 

Davies  Branch 

Edmunds  Pond 

Engels  Branch 

Furnace  Flat  Creek 

Garrison  Grove  Creek 


Fry. 


FingerlingB, 

yearlino, 

andadmts. 


1,«Q0 
1,1100 

i,eoo 

200 

250 

2S0 

1,000 

200 

2S0 

1,000. 

200 

200 

250 

1,000 

1,600 

2S0 

1,600 

250 

1,850 

400 

1,850 

200 

250 

3,000 

2,000 

2,000 

2,000 

£00 

3.750 

750 

1,000 

2,250 

250 

2,250 

500 

2,250 

250 

2,000 

2,000 

250 

2,250 

2,250 

2,000 

2,000 

2,600 

250 

250 

2,000 

2,250 

500 

750 

750 

750 

500 

750 

256 

3,200 

2,400 

2,400 

3,200 

2,400 

8,300 

3,200 

5,000 

2,000 

2,000 

8,300 

8,200 

3,200 

600 

8,250 

8,000 

2B0 

250 

1,000 
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DurmiBUTioK  of  Fish  and  Boos,  Showk  bt  Logajjtt  and  Spbcibs,  for  Fiscal 

Year  1912— Oontiaued. 

BBOOK  TROUT-Contlnoad. 


Disposition. 


WlaoonslD— Continued. 

DodgevlUe,  Hendrickson  Creok . 

Jones  Branch 

Lime  Kiln  Brook... 
HoCluskey  Branch. 
Martins  Branch. . . , 

MeJas  Branch 

Hylroies  Branch. . . . 


Eggs. 


PengUly  Run. 
^edlakes  Creek. 


WiUiams  Creek. 

0iiiaod,AIkire  Creek 

Bear  Creek 

Big  Arkansaw  Creek 

Big  Coulee  Creek 

Big  Plum  Creek 

Brunner  Creek 

Fall  Creek 

Fox  Creek 

Harrow  Creek 

Hav  Creek 

Little  Arkansaw  Creek 

Little  Bear  Creek 

LItUe  Missouri  River 

Little  Plum  Creek 

Newton  Brook 

Porcupine  Creek 

Spring  Creek 

Stanton  Creek 

Troy  Creek 

Wilson  Creek 

Eagje  River,  Wisconsin  River,  tributary  of 

Eau  Claire, Ash  Creek 

SlevB,  Adams  Creek 

Big  Creek 

Trout  Creek 

Elmwood,  Big  Missouri  Creek 

£»u  Qalle  River 

Gilbert  Creek 

Kady  Creek 

Knights  Creek 

Little  Missouri  Creek 

Lousey  Creek 

Mosourie  Creek 

Plum  Creek 

P(xter  Creek 

Rush  River 

mgWorOi,  Beldenville  Creek 

Big  Coulee  Creek 

Big  River 

Brush  Creek 

Cave  Creek 

Coulee  Creek 

GUbert  Springs  Run 

GiUman  Creek 

Goose  Lake 

Jsabdle  Creek 

Little  Coulee  Creek 

LittieTrimbeUe  Creek 

Lost  Creek 

Rush  River 

Spring  Brook 

Trimbelle  Creek ! 

Pomlmore,  Grant  Creek,  Wilkes  Branch 

Green  Creek 

Fond  du  Lac,  Byron  Camp  Ground  Creek 

Parsons  Creek 

Fountain  City,  Bohris  Valley  Creek 

Eagle  Valley  Creek 

Eagle  Valley  Creek,  East  Branch. 

Waumandee  Creek 

Foxboro,  Big  Balsam  Creek. 

Empire  Creek 

State  Line  Creek 

CtakBTOk,  Bear  Creek 

Beaver  Creek 

Beaver  Creek ,  North  Branch 

Beaver  Creek,  South  Branch 


Fry. 


FlngerllngB, 

yearlinra, 

and  adults. 


250 

7S0 

2,000 

250 

1,000 

250 

250 

2,250 

250 

250 

250 

400 

400 

400 

400 

250 

400 

250 

200 

250 

400 

400 

250 

250 

250 

400 

250, 

250 

200 

250 

1,800 

1,750 

2,400 

2,060 

500 

1,600 

1,600 

1,000 

1,600 

1,000 

1,600 

1,600 

1,600 

1,000 

1,600 

1,600 

250 

250 

250 

1,850 

1,850 

1,600 

1,000 

250 

1,600 

1,850 

1,600 

1,850 

1,850 

600 

1,850 

2,100 

250 

1,000 

2,000 

2,000 

1,600 

2,400 

1,600 

2,400 

4,000 

4,000 

4,000 

2,660 

600 

400 

400 


4789*»— 14- 


-10 
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DISTBIBUTION  OF  FISH  AND  FISH  EGGS,  1912. 


Distribution  of  Fish  and  Egos,  Shown  by  Localitt  and  Species,  for  Fiscal 

Year  1912— Continued. 

BROOK  TROUT— Continaed. 


Disposltl<m. 


WbcoDsin— Gontinaed. 

OateviUe,  Duck  Creek 

Dutch  Creek 

French  Creek , 

Grants  Creek 

Halfway  Creek 

Hardies  Creek 

Holcomb  Coulee  Creek 

Lewis  Valley  Creek 

North  B  eaver  Creek 

Pine  Creek 

South  Beaver  Creek 

Tamarack  Creek 

Oays  HQIs ,  Talman  Creek 

Gleason,  Prairie  River 

Olenwood  City,  Beresford  Creek 

Eldridge  Creek 

Ryans  Creek 

Hackley,  Cedar  Creek 

Hackley  Creek 

Twin  Creek 

H^mrison,  Prairie  River,  toanch  of 

Hatley,  Plover  River 

Hawkins,  Deer  Creek 

Grass  Creek 

Little  Jump  River 

Mahi  Creek 

Bklnner  Creek,  North  Fork 

Skinner  Creek,  South  Fork 

Stony  Brook 

Hayward,  Bean  Brook 

BigBrook 

McDermott  Brook 

Mosquito  Brook 

Namakagon  River 

Spring  Brook 

Biztan,  Amo  Creek 

Bailey  Creek 

Beaver  Creek 

Cursan  Creek 

Ellington  Creek 

Galster  Creek 

Holmes  Creek 

Hulet  Creek 

Judkins  Creek 

Kietcher  Creek.... 

Larson  Creek 

Lowe  Creek 

M  ortiboy  Creek 

Nettleton  Creek 

North  Branch 

O'Halleran  Creek 

Olson  Creek 

Pigeon  Creek 

Pine  Creek 

Sechler  Creek 

Sherwood  Creek 

Sly  Creek 

South  Branch 

Stoddard  Creek 

Tank  Creek 

Timber  Creek 

Trempeauleau  River,  North  Branch. 

iDd^MDdeDoe,  Bennet  Valley  Creek 

Borst  Valley  Creek 

Bnioe  VaUey  Creek 

Burts  Creek 

Chimney  Rock  Creek 

Cookes  Creek 

Dubils  Creek 

Elk  Creek 

Elk  Creek,  tributary  of 

Engums  Creek 

Farrs  Creek 

Finrites  Creek. 


OeoTKe  Lygu  Creek . 
Gundt 


lenon  Creek 
BBngmCmik,.., 


Eggs. 


Fry. 


FingerlingSy 

yearlings, 

and  aduts. 


250 

i,eod 

2,650 

1,850 

2,400 

1,850 

1,600 

2,400 

2,400 

2,400 

2,400 

2,600 

1,000 

1,575 

250 

250 

250 

750 

250 

500 

3,000 

1,500 

300 

300 

300 

300 

300 

900 

300 

2,400 

2,400 

1,600 

2,400 

4,000 

2,400 

725 

1,000 

1,826 

1,600 

1,600 

1,825 

1,825 

500 

1,825 

500 

1,825 

1,835 

1,600 

500 

1,600 

500 

1,000 

2,400 

1,225 

500 

1,000 

1,825 

1,600 

1,000 

1,825 

1,826 

450 

1,000 

750 

790 

780 

750 

750 

780 

600 


780 
780 
500 
780 
780 
780 
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D18TRIBUTIOK  OP  Fish  and  Egos,  Shown  bt  Locautt  and  Spbcibs,  fob  Fiscal 

Year  1912— Continued. 

BROOK  TROUT— Continued. 


Dispositkm. 

Eggs. 

Fry. 

Finperl*ng9y 
andadmis. 

WtoeoiHkk— Oontlnued. 

Ind^pCTidmoe.  Hft^kfaMons  Cnmk  ^ 

750 

Ha.<i!wleftrd<i  Cnwk 

7M 

IffnateXym  Creek , , 

760 

KilnMPff  OtwV 

700 

Nfilsons  Crwk 

750 

North  Branch 

750 

O]soos  Creek. 

750 

Phim  Creek .    x 

750 

Popples  Creek 

750 

RcisKOS  Creek... 

750 

R|is!u]  VaIT^^v  Pi^lr . 

750 

Rust  Creek 

750 

Schftflners  Creek . , . . ' 

750 

fflmonsons  Creek 

750 

Skogstad  Creek ' 

750 

ffljuitons  Creek .   .                         1 

750 

Solfests  Creek 

750 

Traven  Valley  Creek 

750 

Uett  Cieek 

750 

Ulbergs  Creek 

750 

Vflinnis  Crw^k. 

750 

Wares  Creek 

260 

Zlmmers  Cr^ii 

750 

Irm  HI'Vfr.  FIace  River.                                                                      ...  . , 

5,000 

IrooTRiver 

6,000 

Spider  Lake ' 

3,000 

KlmbaU.  Bear  Creek i 

3,000 

Forbes  Brook 

3,000 

IfacKinney  Crwk ,  j  

8.000 

Ryans  Rrniak , , . . . ,                                   

2,000 

Tamarack  Creek ...              . , , 

3,000 

Ia  Croflse.  Chipmnnk  Coulee  Creek .    .               

600 

Coon  Creek i 

260 

Lewis  Valley  Creek ' 1 

600 

M orman  Coulee  Creek ....                                           >                    ' 

600 

State  Road  Coulee  Creek 

1 

260 

Ttmbfir  CreAk . , . , , 

250 

Ladysmith.  Bear  Creek 

800 

Clear  Creek 

1,600 

Deer  Tail  Creek 

2,400 

Hen*  lock  Creek 

2,400 

Little  Welsore  Creek 

2,400 

MadCraek.    .                   

2,400 

Weigore  Creek 

2,400 

lAmMter.  Aiutin  Branch 



250 

Bonth  Branch 

1 

250 

Club  Branch , 

1.         .   -                        .         - 

600 

Crow  Bnwch- 

260 

Day  Bnixioh - - .  - 

260 

Mcl*hflTson  Branch. 

260 

ICilner  Creek 

1 

260 

Nathan  Branch 

260 

Police  Branch- 

600 

Rains  Branch 

, 

260 

Spring  Creek 

1 

260 

wfif^^r  l^ranch 

260 

Walker  Branch 

t 

260 

wjlliamff  Branch 

............,•••••.•••••• 

600 

Hanitowoo.  ftast  Twin  River 

. 

760 

Herman  Creek 

1 

2,300 

KromfortA  Creei)^ .  r  - 

1,200 

Snrlwf  Creek .                 

'........«... 

1,800 

wert  Twin  River 

::.::; :i 

750 

Iffanston,  f>ne  Mile  Cnmk 

1 

600 

Medford.  Bmsh  Creek 

900 

Mellen.  Bad  River 

4,600 

Iron  River 

600 

Merrill,  Barnes  Creek 

2,400 

Black  Rider  Creek 

1 

1,300 

Conner  River 

............       ........1... 

1,800 

Devils  Creek 

1 
............■••.••••.•••• 

1,800 

Hay  Meadow  Creek 

1 

1,800 

Ltttle  Hay  Meadow  Cieek 

t 

460 

New  Wood  Creek 

2,400 

Pine  Creek 

2,626 

Pine  Craek.  North  Branch 

460 

1,800 
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Distribution  of  Fish  and  Eoos,  Shown  bt  Locality  and  Spbcibs,  for  Fiscal 

Year  1912— Continued. 


BROOK  TROUT— Con tinoed. 


Disposition. 


EgiP. 


Wisconsin— Continued. 

Merrill,  Bmitli  Creek 

Snow  Creek 

Sprfng  Creek 

Mttilllan,  Arnold  Creek 

Clsna  Creek,  Sbuth  Branch 

Hayden  Creek 

Stockwell  Creek 

Van  Henet  Creek 

Vlsnoe  Creek 

ICldway ,  Halfwav  Creek 

Jostad  Coulee  Creek 

Johnson  Coulee  Creek 

Long  Coulee  Creek 

Spring  Coulee  Creek 

Xondovl,  Cranberry  Creek 

Dutch  Creek 

Ford  Creek 

Van  Pelt  Creek 

Wilson  Creek 

lloant  Horeb,  Blue  Mounds  Creek 

Blue  Mounds  Creek,  branch 

Blue  Mounds  Creek,  Mount  Horeb  Branch. 

Boecks  Creek 

Lund  Bottom  Creek 

Mount  Vernon  Creek 

Noons  Creek 

Nashville,  Lost  Lake 

New  Lisbon,  White  Creek 

Newry,  Coon  Creek 

Coon  Creek,  branch 

Kickapoo  River,  East  Branch 

Norwalk,  Devils  Hollow  Creek 

Morse  Creek 

Rockeman  Run 

Oconto  Falls,  Spring  Farm  Pond 

Ontario,  Brush  Creek 

Cook  Creek 

Pepin ,  Bogus  Creek 

Ell  Creek 

Little  Plum  Creek 

Lost  Creek 

Porcupine  Creek 

Roaring  River 

Roaring  Run 

.Baadstown,  Andersons  Creek 

Bishop  Branch 

Black  Bottom  Creek 

Brush  Bun 

Clancy  Creek 

Day  Creek,  East  Branch 

Downey  Branch 

Drake  Branch 

Duddle  Creek 

Elk  Creek 

Elk  Creek  Branch 

Erkums  Branch. . . » 

Flannagan  Creek 

Flannagan  Run,  East  Branch 

Fortney  Bun 

Halls  Branch 

Harrison  Creek.  Johnson  Branch 

Jaoobson  Branch 

Johnson's  spring  run 

McKinney  Creek.*. 

MoSheny  Creek 

Medthum  Creek 

Reeds  Creek 

Rogers  Creek 

Beim  Branch , 

Simpson  Branch 

Slverson  Creek 

Trout  Creek 

TroQt  Creek.  Wards  Branch 

Wards  Run 

Woodruff  Spring  Branch 

WymanRun 


Fry. 


FingerlingVi 

yearlln£S, 

andadiuts. 


1,800 

225 

2,025 

1,250 

2fiO 

600 

500 

250 

250 

500 

250 

250 

500 

250 

250 

350 

500 

500 

500 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

8,000 

1,000 

2,000 

6,250 

1,250 

250 

600 

400 

500 

500 

250 

8,400 

500 

1,000 

2,100 

1,000 

2,400 

500 

600 

1,000 

1,000 

250 

250 

250 

250 

250 

250 

1,250 

500 

250 

1,000 

250 

360 

360 

600 

360 

260 

60O 


600 

360 
600 


350 

1,260 

600 

8,000 
280 
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Distribution  op  Fish  and  Eqos»  Shown  bt  Logalttt  and  Species,  por  Fugal 

Year  1912-^Ooiitinued. 

BROOK  trout— ConUnoed. 


Dbposition. 


WtocxMisin— Cantlnued. 

Redgranlte,  Aah  Creek 

Cedar  Creek 

Lawn  Creek 

Richland  Center,  Helanthan  Creek 

River  Falls,  Klnnlddnnlck  Creek 

Klnnickinnick  Creek,  South  Fork 

Sank  City,  Keopplee  Creek 

Otter  Creek 

Bayner,  Bear  Creek 

Plum  Creek 

Bbeboycan  Falls,  Milwaukee  River,  North  Branch. 

Mullet  River 

Onion  River 

Rhine  Creek 

Sparta,  Ash  Run 

Bailey  Creek 

Beaver  Creek 

Big  Creek 

Cannon  Vall^  Creek 

Coles  Valley  Creek 

Fanners  Valley  Creek 

Fish  Creek 

Lions  Valley  Creek 

Little  Sliver  Creek 

Nicols  Creek 

Parks  Creek 

Sand  Creek 

Shattuck  Creek 

Sias  Creek 

Soper  Creek 

Squaw  Creek 

StIUwell  Creek 

Swamp  Creek 

Tar  Creek 

Tuttle  Creek 

West  Creek 

Spring  Brook,  Godfr^  Brook 

Spring  Green,  Sneid  Creek 

Spring  Valley,  Bahr's  spring  run 

Burghardt  Creek 

CadyCreek 

Cave  Creek .' 

Eagle  Spring  Run 

Eau  Qalle  River 

French  Creek 

OUbertCreek,  Middle  Fork 

Gilbert  Creek,  North  Fork 

Gilbert  Creek,  South  Fork 

Knights  Creek 

Loohns  Creek 

Lousy  Creek 

Mines  Creek 

Mines  Creek,  South  Fork 

Stanley,  Hay  Creek 

Otter  Creek 

Swim  Creek 

Stitser,  Ball  Branch 

Beetham  Branch 

Benner  Branch 

Leggett  Branch 

Strum,  Bruce  Valley  Creek 

Superior*  Big  Balsom  Creek 

Empire  Creek 

State  Line  Creek 

Taylor,  Amundson  Creek 

Beaver  Creek 

Bentson  Creek , 

Bergseth  Creek 

Colwell  Creek 

Curran  Creek 

Ellison  Creek 

Engebretson  Creek 

Erickson  Creek 

Finn  Creek 

French  Creek 

Hells  Creek 


Eggs, 


Fry. 


FfngerlhigSf 

yeacliBfls, 

and  adults. 


1,£00 

1,600 

4,000 

2,400 

1,000 

1,600 

1,200 

2,400 

1,000 

2  100 

8,000 

800 

2,000 

2,000 

2,000 

1,000 

2,000 

2000 

2,000 

2,000 

2000 

2,000 

2,000 

400 

2,000 

2,000 

2,000 

2,000 

2,000 

2,000 

2,000 

2,000 

2,000 

2,000 

4600 

1,600 

250 

250 

250 

250 

250 

1.000 

250 

260 

250 

260 

250 

250 

250 

260 

260 

000 

800 

800 

260 

260 

260 

260 

1,000 

000 

600 

600 

600 

600 

600 

600 

600 

750 

760 

600 

600 

760 

760 

600 
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Distribution  of  Fish  and  Egos,  Shown  Bt  Localttt  and  Spbcies,  for  Fiscal 

Ybar  1912— Continued. 

BROOK  TROUT~<kmttaiaed. 


Disposition. 


Wtooonsln— Continued. 

Taylor,  Jermstld  Creek 

Kutcher  Creek 

Letson  Creek 

LowCreek 

Nichols  Creek 

Olson  Creek 

Peter  Coulee  Creek 

Pine  Creek 

Sharps  Creek 

Skulleys  Creek 

Sly  Creek 

Smiths  Creek 

Bpauldings  Creek 

Strand  Creek 

Thompson  Creek 

Vassa  Creek 

Vincents  Creek 

Tomah,  Bear  Creek 

Brander  Creek 

Clifton  Creek 

Coles  Creek 

Council  Creek 

Deer  Creek 

Dixon  Creek 

Jeonin^  Creek 

Lemonweir  River,  South  Branch.. 

Little  Flora  Creek 

Little  Silver  Creek 

MlUCreek 

Hud  Creek 

Sand  Creek 

Silver  Creek 

Silver  Creek,  Cane  Branch 

Slaton  Creek 

Squaw  Creek 

Spring  Bank  Pond 

SwampCreek 

Tar  Creek 

Wagner  Creek 

Tomahawk,  Little  Pine  Creek 

Troy  Center,  Spring  Brook 

Tunnel  City,  Tst  Creek 

Turtle  Lake,  Beaver  Brook 

Silver  Creek 

Spring  Brook 

Viola,  Camp  Creek 

Cherry  Valley  Creek 

Churdi  Creek 

Duck  Creek 

ElkCreek 

Ooose  Creek 

Harrison  Bruich 

Jones  Creek 

Knapps  Creek 

Spring  B  rook 

Tiny  Brook 

WelkerRun 

WestBranch 

Viroqua,BrookviIle  Creek 

Harrison  HoUow  Creek 

Seas  Branch 

Wabeno,  Range  Line  Creek,  South  Branch . 

Warrens,  Dunskv  Creek 

SandOeek 

Wasoott,  Railton  Creek 

Spring  Creek 

Waukesha,  Campbell  Creek 

Jericho  Creek 

Scuppemong  Creek 

Waupaca,  Waupaca  River 

Wausaukee,  Elbow  Lake 

Westb  V,  Springdale  Creek 

Whlta&all,  Bruce  Creek 

Coral  City  MiU  Pond 

ElkCreek 

Fly  Creek 

Irvln  Creek 


Eggs. 


Fry. 


FincerliB9, 

yearlings, 

and  adults. 


500 

fiOO 

760 

760 

760 

500 

760 

750 

260 

750 

500 

850 

750 

S60 

500 

500 

850 

S,850 

860 

350 

8,000 

8,000 

8,260 

2S0 

8,250 

250 

3,000 

3,250 

8,250 

8,250 

260 

260 

260 

3,000 

8,000 

250 

8,000 

8,350 

350 

8,400 

3,000 

500 

WO 

1,500 

800 

3,000 

3,000 

3,000 

3,000 

3,000 

3,000 

3,000 

3,000 

8,000 

3,000 

3,000 

8,000 

8,000 

500 

250 

250 

1,800 

500 

500 

4,000 

5,000 

1,500 

1,500 

1,500 

8,000 

1,000 
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BlBTIUBUnON  OV  FiBH  AND  £g08,   ShOWN  BT  LOCALITY  AND  SPECIES,   FOR  FiSGAL 

Year  1912 — Gontiuued. 

BROOK  TROUT— Conttaiiied. 


Disposition. 


WlBooDstn— Continued. 

Wliitehall,  Johnsons  Creek..... 

Pikes  Creek 

Phun  Creek 

PoUman  Creek 

Rumple  Creek 

Russell  Creek 

Sleepy  Creek , 

Wdcb  Creek 

WhitewBtar,  Aurelion  Creek . . . 
Bradway  Creek. . 
Bloodgood  Creek. 
Gould  Creek. 


Spring  Andrews  Brook. 
Steele  ~     ~ 


Brook. 

Whitewater  River 

Winneboi^oa,  Bay  Lake 

Big  Lake 

Blueberry  Creek 

Brule  River , 

Cutler  Creek 

FkirenceLake 

Hart  Lake 

Holhrook  Creek 

Little  Brule  River 

Lucius  Lake 

Nebagamon  River , 

Winnebouiou  Pond 

Wonewoc,  Crossman  Creek 

Gardner  Creek , 

Woodman,  WaniersCreek , 

Wyoming: 

Aladdin,  Oak  Creek 

Oak  Creek,  South  Fork 

Beulah,  Crystal  Springs  Creek , 

Sand  Creek  and  branch 

Centennial,  Brooklyn  Lake 

Deep  Lake 

Gap  Lake 

Lake  Marie , 

Lookout  Lake , 

Silver  Lake 

Cheyenne,  Diamond  Creek 

Lone  Tree  Creek 

Cody,  Clear  Water  Creek 

Crow  Creek 

Shoshone  River,  Elk  Fork 

Tlail  Creek ... 
GteybulLShell  Creek  Lakes !!..!.!"!!.! 

Lander,  WlUow  Creek 

Laramie,  State  Fish  Commission 

Newcastle,  Beaver  Creek 

Roberts  Pond 

Saratoga,  Cedar  Creek 

Jack  Creek 

Lord  Creek 

Methodist  Creek 

North  Lake  Creek 

North  Platte  River 

North  Spring  Creek 

Pass  Creek 

Sage  Creek 

South  Spring  Creek 

Sheridan,  State  Fish  a>mmission 

Sundanoe,  Beaver  Creek 

Beaver  Creek,  East  Fork 

Beaver  Creek,  West  Fork 

North  Redwood  Creak 

Spotted  tail  Creek 

Sundance  Creak 

Thennopolis,  Owl  Creek 

Japan: 

Tokyo,  Imperial  Hoanhold  Department 


Eggs. 


Fry. 


TMala. 


50,000 


100,000 


ao,ooo 


613,100 


Fingeriln^, 

yearlines, 

and  adults. 


4,873,604 


500 

500 

500 

500 

500 

1,000 

500 

500 

3,000 

3,000 

3,000 

3,000 

3,000 

3,000 

3,000 

4,000 

3,000 

4,000 

6,000 

3,000 

3,000 

3,000 

3,000 

4,500 

3,000 

4,000 

2,000 

1,000 

750 

1,000 

4,000 

400 

25,000 

15,000 

5,000 

5,000 

3,000 

3,000 

5,000 

4,000 

4,500 

600 

1,000 

1,000 

1,750 

1,250 

1,250 

6,500 


25,000 

500 

7,500 

7,500 

10,000 

7,500 

6,000 

19,500 

7,500 

10,000 

10,000 

10,000 


15,000 
5,000 
5,000 
5,000 
5,000 

20,000 
3,2S0 


6,Zlt,9l9 


a  Lost  in  transit  102,350  fry  and  11,400  ftngerllngB. 
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Distribution  of  Fish  and  Egos,  Shown  by  Locautt  and  Species,  vor  Fibcal 

Year  1912— Gontinu^. 

8UNAPEE  TROUT. 


g                            ■                                        ■       ■    ■    .                                   = 

Disposition. 

Eggs. 

Pry. 

yearlincs, 
andaduts. 

New  Hampdiire: 

T.A]r<k  RiirmrMA.  T/ske  Sunaneo 

219,753 

SCOTCH  SEA  TROUT. 


Maine: 

Esst  Ortand,  Craig  Pond . 
East  Orland,  Heart  Pond. 


Total. 


3,800 
6,773 


10,673 


GRAYLING. 


California: 

Sisson,  State  fish  oommission . 
Colorado: 

Creede,  applicant 

Denver,  Btate  fish  eonuniasion 
Hontana: 

Butte,  applicant 

Total 


50,000 

50,000 
25,000 

76,000 


200,000 


CRAPPIE  AND  STRAWBERRY  BASS. 


Disposition. 

Finger- 

yearllmgs, 

and 

adults. 

Disposition. 

Fingttw 

Una, 

yearllnev 

and 

adults. 

Helena.  Mfffidsidppi  Rivnr,   

28,851 
50 

400 
800 

20 
20 
20 
20 
20 
20 
20 

800 
75 

160 
20 
20 

16 
16 
16 
48 
16 
16 
48 
16 
48 
16 
82 
16 

44,300 
14,500 

150 

100 
100 
350 

Mlssoml— Continued. 
Matson.  M..  K.  A  T.  reservoir 

800 

Wynne.  Klllone  Pond 

Neosho.  PhoftI  Creek 

600 

Colorado: 

Pierce  City.  Clear  Creek 

250 

Fort  Loean.  Rucker's  lake 

Purcell.  Bradford's  Dond 

100 

Pueblo.  Chew's  Dond 

Reeds,  onrine  River 

500 

IDinols: 

Sprinefleld.  Fallin  liake. 

150 

Carbondale.  Andrews  Lake 

Tnayer.  Boyd's  Dond 

20O 

rhnmnAffs  l/ftke 

Weanblnan.  MoCraoken  Pond 

150 

Ord4«n'slfv^A 

Nebraska: 

Falls  City,  Maust  Bros.  Spring  Lake. . 
New  York: 

Gloversville,  Mountain  Lake 

Van  Dewbexgs  Pond 

Woodwards  Lake 

Pnillipe  Pond r 

200 

Whiteside  Lake 

Goloonda,  Lake  Avalon 

75 

HiUsboio.'  Pooock  Farm  Lake 

76 

Mahomet.  Sancamon  River 

75 

Meredosia.  Meredosia  Bay 

150 

Shepherd.  Bnl  E  Carte  River 

Oklahoma: 
Ardmorer^rdmoro  Rod  and  Gun  Club 
LakeNo.2 

Sprlngfleid,  Culver  Farm  Lake 

Waeconer.  Deer  Lick  Pond 

200 

Indlft-na; 

Grove  Lake 

200 

Bloomington.  Fulwider's  pond 

Invarary  Pond 

800 

Quarry  P<md 

Lake  Humedale 

200 

Corydon,  Kings  Cave  Lake 

liOVfls  I/ake  

200 

Edenburg,  White  River,  East  Fork. . . 
Hillsboro.  Beaver  Lake 

Mason's  pond 

600 

Altos,  Fowler  Lake  

31 

Jasper.  WUlow  Pond 

Anadarko.  TTosr  c^i^ek . , ,...., 

86 

MadLwn,  Big  Orwk 

'  Washita  River 

86 

ReebvUle,  iQng's  pond 

Davis.  Courtney  Pond 

20O 

Shelbyville ,  Biandirwine  River 

Eldorado,  Sandy  Creek 

24 

Tennyson.  Byers  Pond 

El  Reno,  Rod  and  Gun  Club  Lake 

Enid.  Sprlne  Valley  Lake 

800 

Lake  Olentice 

24 

Vevay,  Brown's  pond 

Frederick.  Jones  Pond  

13 

Iowa: 

Headrick.  Younz's  oond 

13 

TMlAv^ie,  Missifflippi  Rivw 

HInton.  r-lw>  TAke    , 

24 

KArtb  McGregor,  Mississippi  River 

Hobart.  Bozley's  Dond 

21 

Minnesota: 
Rushfbrd,  South  Roshliord  Canal 

Hobart  Water  Works  Reser- 
voir   

24 

Missouri: 

Hydro,  Funck's  pond 

190 

Birch  Tree,  Mirror  Pond 

MpAiiintAr,  Col^'ff  lake   

20O 

Golden  City,  Cross's  pond 

MarifttiA.  Blake's  i>ond 

100 

Mountain  Park,  Bermuda  Lake 

13 
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IhSTBtdTTTION  OF  FiSH  AND  EOOS,   ShOWN  BT  LOCALITY  AND  SpECIBS,  FOB  FI8GAL 

YxAR  1912 — Continued. 

CRAPPIE  AND  STRAWBERRY  BASS-Contlnued. 


Disposition. 


Oklahoma— Continued. 

ICoontain  View,  Jones  Lakes 

Moble,  Blackwell  Lake 

Tishomingo,  Big  Sandy  Creek 

Blue  River 

Eastwood  Lake 

Mole  Lake 

Pennington  Creek 

RockCreek 

0onth  Dakota: 

^fieneea,  Brogan  Pond 

^rtanesBee: 

Hollow  Rock,  Holcomb  Pond 

McKensie,  Clear  Lake 

Paris,  Clary's  pond 

Texas: 

Albany,  Cook's  pond 

Nail's  ponds 

Avdier  City,  Powell's  lake 

Town  Pond 

Arlington,  Beckham  Lakes 

Aspermont,  Mc Broom's  pond 

Athens,  DsJrsrmpIe's  pond 

J(ttm  Quincy  Lake 

RoondLake 

Sunset  Lake 

Turtle  Lake 

Anrtin,  Bachman  and  Jourdan  Pond. 

Daugherty  Pond 

Dube  Pond 

Poison  Pond 

Ross  Pond 

Shoal  Creek 

AvingBr,Heam  Pond 

Ballinger,  Benabedas  Lake 

Currie's  pond 

Bangs,  Fitxgerald's  lake 

Fttzgersld's  pond 

Willow  Lake 

BardweU,  Wrights  Lake 

Bay  City^leveland  Lake 

BeevlUe,  Dougherty's  pond 

Bennetts,  Bennetts  Lake 

Blossom,  Bell's  pond 

Elliott^s  pond 

Evans  Lake 

Fosters  Pond 

Lime  Pond 

Read  Pond 

Simmons  Pond , . 

Terrell's  pond 

Westbrooks  Pond 

Blooming  Grove,  Langston's  pond . . . 

Bonhain,  Taylor  Pond 

Brady,  Shuler  Pond 

Brenham,  Brenham  Club  Lake 

Brookesmith,  Live  Oak  Lake 

Bronaon,  Cr:;mal  Lake 

Star  Lake 

Brownwood,  Cascade  Lake 

McChrlsty's  ponds 

Bruceville,  Clear  Lake 

Buck,Ma^olia  Lake 

Burlington,  Nolan's  pond 

Burnet,  Cheatham's  pond. 

Burton,  Watson's  i)ond 

Caldwell,  Oliver  Lake 

Canyon  City,  Paladora  Creek 

Terra  Blanca  Creek 

CarthacB,  Mrstlc  pond 

darenobn.  Bell's  lake 

Stalk  Lake 

Timber  Lake 

Celina,  Lake  Huron 

Clarksvllle.  MoCoy  Country  Club  Lake 

CUne,  Turkey  Creek 

Colorado,  Forest  Creek , 

JarmanLake 


M 
100 
350 
800 

aoo 

300 
200 
100 

100 

100 
2S0 
100 

80 

240 
50 

100 
50 
80 
20 

100 

100 
60 

100 
50 
20 
20 
20 
20 

100 
20 

100 
20 
80 
80 
20 
76 

100 
50 
60 

30 

80 

230 

100 

60 

50 

40 

100 

30 

50 

100 

100 

100 

100 

50 

50 

80 

100 

75 

150 

50 

30 

60 

100 

200 

100 

60 

60 

60 

76 

100 

60 

200 

100 

60 


Dispositim. 


Texas— Continued. 

Comanche,  Flemmine  Lake 

Harris  Li^ 

Roberson's  pond 

Goisieana,  Cooksey's  pond 

Kirven^s  pond , 

Love  Lake 

Odd  FeUows  Pond 

Whitten's  pond 

Ciow«0.  Russell's  pond , 

Dale,  Hurst  Pond. 

Dallas,  Cockrell's  pond 

Dowdy  Like 

White  Rock  Lake 

Datura,  Herrings  Pond 

Del  Rk),  Hamilton's  pond 

Thomas  Lake 

Detroit,  Caton  Lake 

Detroit  Club  Lakes 

Qooch  Lake , 

Guest's  pond 

Sample's  pond 

Eastland,  Jones  Pond 

El  Campo,  Morrison's  pond 

Enloe,  Hsffood's  pond 

Reaus  Pool 

Whiteakers  Pond , 

Fairbanks,  Hillendahl's  pond 

Hlltpold's  pond 

Fknesville,  Ewing's  pond 

Floyd,  Hise  Pond. 

Fluvanna,  Brownings  Pond  No.  2. 

Fort  Worth,  Reynolds  Lake 

Frost,  Field's  pond 

Garrison,  Irwin's  pond 

Little  Joe  Lake 

Germania,  Mustang  Draw  Lake. . . 

Gilmer,  Angle  Lake , 

Douphrates  Pond 

Mackey 's  pond 

Oaks  Lake , 

Ginger,  Emory  Pond 

Gordon,  Palo  Phito  Creek 

Grandburv,  Connally 's  pond 

Grapeland,  Darsey 's  pond 

Myrtle  Lake..' 

Tyre  Lake 

WiUowLake 

Wootens  Lake 

Haskell,  Big  Pond 

Hughes  Pond , 

Henderson,  Shawnee  Lake 

Hillsboro,  Hillsboro  Park  Lake. . . 

Houston.  Dickson  Pond 

Hubbard,  Calloway  Pond , 

Chapman's  pond 

Mataon  Lake 

MayfleldPond 

Huntington,  white  Perch  Lake. . 

Jacksonville,  Club  Lake 

Park  Lake 

Jasper,  Newman's  pond 

jfanfmnTi  Barrett's  pond 

Bond's  pond 

Brush  Lake 

Burtons's  pond 

Foster  Lake 

McMuUen's  pond 

Milaalands  Fond 

Morrow  Lake 

Mulkey  Lake 

Murdock  Lake 

Park  Lake 

Shady  Grove  Lake 

Sudduth's  pond 

Taylor's  pond 

Turney  Pond 

),  Bear  Creek 


Flnger- 

eaiimgs, 

and 
adults. 


76 
75 

eo 

90 

40 

50 

76 

12s 

50 

80 

100 

150 

40O 

76 

60 

100 

30 

190 

100 

30 

30 

60 

50 

50 

25 

50 

to 

fcO 

30 

40 

30 

40 

50 

100 

100 

50 

50 

75 

50 

200 

115 

100 

60 

40 

100 

50 

60 

100 

25 

50 

50 

100 

90 

20 

20 

40 

60 

100 

100 

100 

50 

50 

50 

50 

60 

60 

40 

60 

CO 

CO 

40 

60 

60 

60 

60 

50 

100 
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DISTRIBUTION  OF  FIBH  AND  FISH  EOGS^  1912. 


Distribution  of  Fish  and  Egos,  Shown  bt  Logautt  and  Spbgibs,  for  Fiscal 

Year  1912--Oontinaed. 

CRAPPIE  AND  STRAWBERRY  BASS— Oontiiiued. 


Disposition. 


Flng«r- 

liom, 

yeariioei, 

ana 

aduits. 


Texas  — Continaed. 
KecrviUe,  Guadalupe  River,  Bumey 

Spring  Branch 

Indian  Hollow  Pond 

Lowry  Lake 

Powerhouse  Pond 

Sdbreiners  Pond 

Town  Creek 

LampaaBus,  Collin's  pond 

LMnpassas  River,  Sulphur 

Fork 

Sulphur  Creek  Pond 

Lambdin,  Smith's  pond , 

Wild  Rose  Pond 

UUian,  Thompson  Lake 

liittif.  Lake  Clare 

LooKnart,  Smith's  pond 

Strawn's  pond 

Longview,  Longview  Club  Lake 

iffantei^  Lake 

liOiaine,  Brownlee  Lake 

Li^Un,  Brookshire's  pond 

City  ReservoCr 

Lake  Myriad 

Pondexteis  Pond 

Mabank,  Heam's  pond 

Mathis.  Ideal  Reservoir 

Maydelle,  Odom  Pond 

Meridian,  Dunoan  Pond 

Mertson,  Byler  Cieek 

Dove  Creek 

Lopeie  Creek 

Middle  Pond 

Sherwood  Creek 

Spring  Creek 

u  pper  Pond 

W  est  Rocky  Creek 

Miexia,  Hughes  Pond 

Munger's  pond 

Smith  Pond 

Midlothian,  Grimes  Pond 

Mtaieola,  Shady  Pond 


Mount  <^alm,  Ferguson's  pond  .\ 
"         -       '     -       -    ■'Lake.. 


Mount  Selman,  Crawford 

Nacogdoches,  roe  Lake 

Shawnee  Lake 

Naples,  Bekxrart  Pond 

Navasota,  Anderson's  pond 

Newcastle,  Belknap  Lake 

Johnson's  pond 

Palestine,  Allen  Lake 

Bear  Lake 

Blacks  Lake 

New  Kirk  Lake 

PhiUipsLake 

Paris,  Gordon  Lake 

Hearons  Pond 

Idlemore  Lake 

Penetope,  Ender  Lake 

Pharr,  Kenenr's  pond 

Pittsburgh,  Davis  Club  I<ake 

Femadale  Club  Lake . 

Plainview,  Slaton's  pond 

Pritchett.  Spencers  Lake 

Quanah,  McDonalds  Lake 

Swearingen  Pond 

Reagor  Spring,  ILmgs  Lake 

Rice,  Harpers  lake 


Oak  Pond. 

Ridiland,  Edgan  Pond 

Rockdale,  Randies  Lake 

Rosooe,  Ohlenbusch's  nond 

Rudolph,  Punta  del  Monte  Lake. 

Sagerton,  City  Lake 

Santa  Anna,  Robinett's  pond 


Disposition. 


oO 
30  i 
40 
GO 
30 
100 
30 

100 
100 

50 

50 

76 

50 

50 

50 
100 

40 

25 

50 
100 
100 

50 
100 

40 
100 

40 
100 
100 
100 
100 

50 
100 
100 
100 

50 
100 

50 

30 

60 

40 

50 
100 
100 

90 

30 

50 

50 
100 
100 
100 
100 
100 
100 

40 

50 

75 

75 
100 
200 
100 

50 

50 

50 

75 

60 

50 

60 
100 

SO 
150 

50 

55 


Texas—Omtinued . 

SanU  Anna,  Windmill  Pond 

San  Angelo,  Bridceview  Lake 

Concno  River 

I  Concho  River  Lake 

I  Hallmark's  pond 

North  Concho  River 

San  Antonio.  Bhie  Wing  Lake 

San  Di^po,  Woods  Lake 

San  Marcos,  San  Marcos  River 

Shepard's  pond 

Seguln,  Erskines  Ferry  Pond 

Geronimo  Crock 

Ouadatujpe  River 

Long  Wulow  Pond 

Shanuock,  Swoet  Water  Creek  Pond. 

Snyder,  Crawfish  Pond 

Johnson's  pond 

Waskom  Pond 

Sprinkle.  Six  Mile  Lake 

Stamlbra,  Hughes  Pond 

Stephenville,  Bosque  River 

Streetman,  Milli^an  Pond 

Southerland  Ppnngs,  Willow  Creek. . 

Sylvester,  City  Laice 

Farley's  pond 

Hambrignt's  pond 

Plum  Lake 

Terrell,  Bowler  Lake 

GrifflthsLake 

Raley 's  pond 

Rose  Hill  Lake 

Terrell  County  Club  Lake. . . . 

Waters  Lake 

Thornton,  Bighill  Gin  Pond 

Timpson,  Wedgnworth's  pond 

Tyler,  Black  Fork  Creek 

Country  Club  Lake 

Fielders  bridge  pond 

Head  Lake 

Lakewood  Lake 

Lindsay  Lake 

Long  Lake 

Rowland  Lake 

Shamburger  Lake 

'    SmithLt^ 

Smith's  pond 

Stokes  LAke 

Water  Works  Pond 

Uvalde,  Leona  River 

Nueces  River 

Vernon,  Condon  Spring  LibJco 

Waco,  I>avs  Lake 

Hollands  Pond 

Phillips  Pond 

Standefer's  pond 

Walnut  Springs,  Stinebaugh  Lake. . . 

Water  Valley,  Club  Lake 

Irrigation  Lake 

North  Concho  River. . 

Weatherlbrd,  Sanches  Lake 

Webster,  Burton's  pond 

Wills  Point,  Fields  lAke 

Lake  View 

Lake  Jamison 

Winnsboro,  Rosaiee  Pond 

Worttaam,  Lake  Maiming 

Cedar  Lake 

West  Virginia: 

Berkeley  Springs,  Cacapon  Creek 

Buckhumon,  Buchannon  River 

Shepherdstown,  Potomac  River 

Total* 


Finger- 

Ungs, 

yeadlngs, 

and 

adults. 


45 
100 
140 
200 

60 
100 
400 

76 

560 

CO 

60 

200 

200 

60 

100 

60 

60 

60 

100 

80 

100 

76 

60 

50 

100 

100 

50 

50 

50 

40 

50 

76 

50 

50 

60 

200 

100 

100 

76 

100 

100 

76 

125 

60 

60 

60 

100 

50 

416 

416 

60 

100 

110 

50 

50 

80 

100 

100 

100 

5a 

90 
60 
60 
40 
40 
76 
40 

'    86 
86 

1,062 


117, 


•  Lost  in  transit,  4C0  flngBriings. 
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DiOTBiBunoN  OF  Fish  and  Egos,  Shown  bt  Localitt  and  Species,  for  Fiscal 

Year  1912— Oontinued. 

ROCK  BASS. 


Dtaporftlon. 


AJabam*: 
MobUe,  Black  Fork  Creek. 
Naavoo,  Hunter's  pond. . . 


Gardan,  Abbott's  pond 

Hdena.  Mississippi  River 

Mammotn  Spring,  spring  River 

Georgia: 

Atbnta,  KimbaUvlUe  Lake 

Ossabatdiie,  Ossahatchie  Creek 

Illinois: 

Anna,  Lofldns  Ponds ^ 

Chester,  Cant  Ponds 

Heriln,  Rallwav  Lake 

Thomasvllle,  Morthwest  Pond 

Indiana: 

Anstin.  Card  Springs  Lake 

Batesville,  Busch  Pond 

Quarry  Fend 

Bloomlngton,  Letitia  Ponds 

Quarry  Pcnd 

Camden,  Fout's  pond 

Chrisney,  Sibrel's  pond 

Elkbart,  Stmonton  Lake 

Greenfield.  Bovad  Pond 

Indianapolis,  LayoockLake 

JdTerson ville,  Qovenunent  Pond 

Littles,  MiUer's  pond 

Logansport,  Oatridge  Pond 

Sulphur  Spring  Pond 

Memphis,  Silver  Creek , 

Oakland  Clt v,  Water  Lily  Pond 

Osgood,  Benham's  ponds 

Ripley  Pond 

Portland,  Nixon  Onivel  Pond , 

Red  Key,  Fishbacks  Pond 

Rochester,  Pleasant  Valley  Fish  Pond, 

St.  Paul,  Hendrickson's  pond 

Sardinia,  Tremain's  pond 

Sheridan.  Dunbar  Lake 

Somerville,  Martin's  pond , 

Sonman,  Johnson's  pond 

Schneider's  pond 

Iowa: 

Kirkman,  Happy  Valley  Pond , 

Manchester,  Maquoketa  River , 


Comiskey,  Trontman  Pond 

Edna,  Kendall's  spring  pond 

Fredonla,  Rainbow  Creek 

Junction  City,  Country  Club  Li^e. . 

Lehigh,  Clear  Pond 

Kentucky: 

Bank  Lick,  Lampton's  pond 

Berea,  Moore's  huce 

Bumside,  Otter  Creek 

Onnpbelisbnrff.  Scott's  pond 

Crayne,  Blue  Fountain  Tond 

Donetail,  ITome  Pond 

Brlangcr,  Blankenbeker's  pond 

Locust  Grove  Pond 

Fort  Garrett,  Oaklands  Pride  Pond. 

Foster.  Miller's  lake 

Fkanklln,  Cavett's  pond 

Tempin  Creek 

Fredonla,  Crider'spond 

Grayson  Springs,  witten's  pond 

Hodgenvllle,  Middleton's  pond 

Lebanon,  Wood  HIU  Pond 

Maysville,  WUliams  Lake 

Moreland,  Bonnie  Lake 

Fteis,  Burke  Pond 

Toohey'spond 

Prinoeton.  Osborne's  lake 

RWimonq,  Comb's  pond 

Pioneer  Pond 


Finger- 

clings, 

yearlings, 

and 

adults. 


100 
100 

500 

2,015 

300 

75 
50 

300 
400 
200 
200 

100 
150 
150 
150 
100 
150 
100 
800 
100 
150 
200 
200 
200 
100 
600 
150 
200 
100 
100 
150 
150 
100 
150 
200 
200 
150 
100 

200 
6,100 

200 
300 
750 
500 

300 

150 
150 
500 
100 
100 
150 
150 
200 
100 
150 
150 
300 
200 
100 
200 
800 
150 
200 
150 
150 
400 
100 
150 


Disposition. 


Finger- 
lines, 
yearlings, 
and 
adults. 


Kentucky— Continued . 

Rocky  Ilill,  Oller'spond 

Rowletts,  Brunaon  Pond 

Trenton,  Waller's  pond 

Versailles^  Camden's  pond 

Walton,  Lesch's  pond 

Wilson's  pond 

Louisiana: 

Ponchatoula,  Howe's  pond 

Maryland: 
Baltimore,  McKinstry's  pond. . . 

Mlller'spond 

Landover,  Eocles  Pond 

Sandy  Hook,  Virt's  pond 

Severn.  Severn  Ponds. 

Mississippi: 

Amorv.  Vaudlm's  pond 

Bav  St.  Louu,  Perrin's  pond 

Cuba,  Wilder's  pond 

Quntown,  Willow  Lake 

Landon,  Albreoht  Pond 

Macon,  Mud  Lake 

Pfaeba,  Oosa's  pond 

Sta^k^ille,  Christopher's  pond. . . 

Valley,  Bruinfleld's  pond. 

Wesson,  Bush  Pond 

West  Pobit,  Duke's  pond 

Sandy  Lake 

Stock  Pond 

Missouri: 
Lebanon.  McNeils  Spring  Pond. . 

Mansfield,  Echo  DcU  Pond 

Neosho,  ITearrell  Branch 

Spring  Lake 

Newburg,  Little  Piny  Creek..... 

Parker  Pond 

Richards,  Richardson's  pond 

Rolla,  Big  Dry  Fork  Creek 

Cave  Spring  Creek 

Little  Dry  Fork  Creek... . 

Walts  Creek 

Weldon  Springs,  Spring  Lake. . . 
Nebraska: 
McCook,  Leland's  pond 

New  York: 

Pouidikeepsie,  Lyon's  lake 

WtUden,  Wallkill  River 

North  Carolina: 

Elktn,  Bryant'spond 

Swain's  pond 

Four  Oaks,  Lassiter's  pond 

Goldsboro,  Tara  Farm  Pond 

High  Point,  Beaufort  Lake. 

Kinston,  Jericho  Pond 

Marston's  lake 

Klttrell,  Grissom  Pond 

Richfield,  Rowland's  pond 

Thomasvllle,  Amason  Reservoir, 

Ohio: 
CummlnsviUe,  Willow  Pond 

Oklahoma: 

Atoka,  Hlwana  Creek 

Elk  City,  Murphree's  pond 

EI  Reno,  Origsby  Pond 

Enid,  Boles  Pond 

Forney,  King's  lake 

Hitchcock,  Schenks  Pond 

Hydro,  Funck's  pond 

Manginn,  Wright  Pond 

Meridian,  Johnson's  pond 

Milbum,  Blue  River 

Rocky,  Wine's  pwid 

Stuart,  Bowers  Pond 

Yukon,  Cow  Creek  f *<»id 

ShUl  Creek  Pond 


200 
100 
150 
200 
20O 
200 

100 

200 
300 
200 
400 
1,000 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

200 

300 

0.000 

300 

1,000 

500 

300 

1,000 

1,OCO 

1,000 

500 

300 

150 

326 

400 

150 
150 
150 
300 
100 
1,000 
300 
150 
200 
100 

200 

200 

75 

300 

76 
150 

75 
400 

75 
300 
600 

75 
150 

aoo 
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DiBTRIBUTrON  OF  F18H  AND  E0G8,   ShOWN  BT  LoCAUTT  AND  SpSCIBS,   FOH  FiSGAXi 

Year  1912 — Continued. 
ROCK  BASS— Contlniied. 


Disposition. 


South  OBroliDa: 

Easley,  Leslie's  pond 

Tennessee: 

Baxter,  ICassa'spond 

Buffalo,  Petty  Pond 

Caiattanooga,  Lake  Lookout 

Simpson's  pond 

CaJnton,  Moore's  pond 

Franklin,  German  Pond 

Gallatin,  Perllte's  pond 

HoUow  Rock,  Groom's  pond 

Phillips's  pond 

Jena,  Waterloo  Stock  Pond 

Knozvllle,  Hensley 's  pond 

Lewisburg,  Snake  Creek  Valley  Lake. 

Mount  Pleasant,  Sugar  Creek,  West 
Fork 

Murphreesboro,  Howse's  pond 

Orilnda,  Willow  Pond 

Palmyra,  Lake  Richard 

Ridgetop,  Derseweh's  pond 

St.  Bethlehem,  Slay  den's  pond 

Shawanee.  Snaveley 's  pond 

Springfiela,  Farthing's  pond 

'TasewBll,  Parker  Pond 

Tennessee  City,  Willow  Pond 

Tullahoma,  Kabring 's  pond 

Whitwell,  SequatcMe  River 

Texas: 

Alto,  Liles  Lake 

Asherton,  Schumann's  pond 

Austin,  Hielscher  Pona , 

Avinger.  Sarber  Lake 

Bangs,  Strange's  pond , 

Bullai'd,  Glasscocx's  lake 

Campbell,  Baughman's  pond 

Cumby,  Pearcy 's  pond , 

Detroit,  Club  Pond 

Ward  Pond 

Franklin.  Fulton-Love  Lake , 

Gainesville,  Rock  Creek 

Spring  Creek 

Henderaon,  Buck  Jack  Lake 

Brown  Lake 

Parker's  pond 

Houston.  Weiner'spond 

Hubbard,  Mayfleld  Pond 


Finger^ 

Unffl, 

yearlings, 

and 

adults. 


200 

200 
200 
800 
200 
200 

aoo 

250 
200 
100 
200 
200 
250 

800 
100 
200 
160 
100 
200 
200 
260 
200 
800 
260 
750 

40 
20 
20 

126 
20 
60 
20 
20 
20 
60 
60 

100 

100 
40 

100 
30 
60 
40 


Disposition. 


Texas— Continued. 

Hubbard,  Old  Jones  Pond 

Jourdanton,  Galloway's  pond 

Preston^s  i)ond 

KerrvlUe,  Live  Oak  Pond 

Lampasas,  Andecson's  pond 

Phelan's  pond 

Yeager  Pond 

Lindale,  Lone  rine  Pond 

Lyons,  Jahns  Pond 

Mount  Calm,  Milne^'s  pond 

Paris,  Lewis  Pond 

PittsDUxg,  Femdate  Club  Lake 

Rogers,  Ettar  Lake 

Rusk,  Dickinson's  pond 

San  Angelo,  Stout's  Pond 

Santa  Anna,  Byrds  pond 

Cobb's  pond 

Mounttun  Home  Lake 
Williams  Pond 

Sherman.  County  Farm  Pond 

Taylor,  Schwenker's  pond 

Winsboro,  Cypress  Pond 

Virginia: 

Adsit,  Raney's  pond 

Bedford  Citv,  Dennis  Pond 

Benhams,  Greens  Creek 

Charlottesville,  Hartman's  pond. . . 

Fail  Creek,  Hatcherson's  pond 

Farm viUe,  Ligon's  pond 

La  Crosse,  Vaug^ian's  pond 

Milford,  Cool  Lake 

Tacoma,  Blair's  pond 

Troutville.  Harvy  Pond 

Richmona,  Falling  Creek 

Hollv  Spring  Lake 

Rediord's  pond 

Soottsville.  Jones  Pona 

South  Boston,  Oakland  Pond 

Wairen,  Gibb's  pond 

Woodlane,  Cedar  Pond 

West  Virgil^: 

Berkeley  Springs,  Cacapon  Creek... 

Shepherdstown,  Potomac  River 

Woodland,  Yoho's  pond 

Total  <s 


Finger- 
linM, 

yeari&gsr 

and 

adults. 


60 
2» 
26 
80 
60 
80 
40 
80 
20 
90 
60 

166 
40 

100 
70 
80 
20 
90 
80 
80 

80 

200 
160 
600 
600 
1,100 
200 
400 
600 
300 
200 
800 
400 
80O 
800 
200 
260 
260 

800 

4,602 
436 


66,642 


WARMOUTH  BASS. 


Alabama: 
Maxwell  Switch,  Winston  Lake 

Mid^d,  Midland  Lake 

Marvlsud: 
Great  Falls,  Potomac  River 


150 

125 

2,346 


Mississippi: 
Harriston,  Richmond  Hill  Pond 
Valley,  Brumfleld's  pond 

Total 


200 
150 


2,971 


aLost  in  transit,  626  flncaiiings. 


DIBTBIBnTION  OF  FISH  AlfD  FISH  BOOB,  1912. 


SlfALL-UOCTE  BLACK  BASS. 


Wast  Cornwall,  Creun  HUl 

100 

1,600 

IZ 

aw 

1,000 

360 

1,000 
9,000 

3,000 

Is 

2,000 

LltUe  Walnut 

^^ 

Lebanon,    ShannoR    QnTsI 

Liberty,  wuiewsler  River, 

ir 

WoW»vilK«S?^/^ 

"S^-.-:^; 

t,ixa 

aim 

1,000 

WUUamsburK,    Gnens   fork 

ISOO 

"S,'™;""""- 

UauuHcr. 

•«s 

CtannoDt,  E^o  Lake 

Cortngton,  Fort  MltcbeU  Lake. 

7S0 

Elkhorn  Station,  BlkhoTa 
Rhrw... 

0«iKatoini,  Elkbom  River. 


nopUuarUle,  Laka  Tandr  ■ 


Springfield,  Springfleld  Rm- 

Waynaabunr,    Bui*    Creek, 
Wart  Fork 


Belgrade,  Long  Lake 

BridgtoD,  Illghloncl  Lake... 


,  MedomakBlvei.. 

Uaryland: 
FtBdarlck,  Uooocac;  River... 
Qisat  Falls,  PoWmac  Blver . . 
HagentowQ,  Anilelam  Cmk. 
Fboenix,   Oreat  Gunpowder 


River... 


Beverly  Fanns,  Otavel  Pond. 
Easlhamplou,  Naahawannnck 

Great  Banliiglon,  Lake  Gar- 


NorUi  Dana,  Lake  Neosapon- 


IfDataeirat,  Beaver  Fond 

RusKll,  Westfleld  River. .... 
fitockbrid^,  Iloaaalonic 

Lake 

Webslar,    Idke    Cbanbuna- 

gungamaug 

Michigan: 

Alma,  Pine  River 

Alpena.  Beaver  Lake 

Bangor,  Bant  Lake 

Bellalre,  Clani  Lake 

OisnLake 

Brighton,  Honi  Lake. 

Caannolli,  Diamond  Lake.... 

Csas  Lake,  Ca^  Lake 

Cbarievoli.  Fine  Lake,  Boulh 

Fork 

Clarion,  Walloon  Lake 

CIviJb,  Melvln  Pond , 

Edwardabun-.  Kagle  Lake.... 

Plashing,  Allen  Uke. 

Grayling,  Portage  Lake. 

Hanlngs.  Bump  Lake 


Lone  Lali 
HldSleLg 


Highland.  Dunbam  Lake... 


2,000  . 
1,100  . 
%000  . 
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DlSTRIBJTTION  OP  FiSH  AND  Eooa,  ShOWN  BT  LOCALITY  AND  SpECIES,  FOR  FI8CAL 

Ybar  1912— Continued. 
SMALL-MOUTH  BLACK  BASS— CoDtfnued. 


Disposition. 


Michigan— Oantinued. 
lUUsdale,  Baw  Beese  Lake. . . 

Ilowell,  Pete  Lake 

Jackaon,  AckBrsons  Lake 

Lower  Bpiing  Arbor 

Lake 

Jones,  Bear  Lake 

LaRooque,  Lost  Lake 

Long  Lake,  Cranberry-  Lake. . 
Mamtou  Beach,  Devils  Lake.. 

Milford,  Round  Lake 

Mount   Pleasant,  Chipi>ewa 

River 

Newaygo,  Emerald  Lake 

KlmbaULake 

Pickerel  Lake 

Sylvan  Lake 

New    Richmond,    Gosshom 

Lake 

Oden,  Crooked  Lake 

Owosso,  Shiawassee  River 

Pellston,  Douglas  Lake 

Pentwater,  Poit water  Lake. . 
Rose  Center,  Buckhom  Lake. 

Homes  Lake 

Marl  Bed  Lake.. 

Poor  Lake 

Taylor  Lake.. 
St.  Johns,  Merle  Beach  Lalm  . 
Traverse    City,     Boardman 

Lake 

Walled  Lake,  Walled  Lake. . . 
Mississippi: 

Corinth,  arassy  LakA 

Missouri: 
Mount  Vernon,  Big  Spring 

Creek 

Seneca,  Sycamore  Creek 

Nebraska: 

Omaha,  Lake  Nakomis 

New  Ilaznpshire: 

Berlin,  Head  Pond 

Claremont.  Crescent  Lake 

Wentwortn,  Baker  Ponds. .  ^. 
West    Rindge,    Monomonac 

Lake 

New  Jersey: 
AUoway,     Hitdiner's     mill 

pond 

Asbury  Park,  Sunset  Lc^. . . 

Boonton,  Decker  Lake 

Hampton,  Kinbal  Lake 

White  Lake 

Netcong,  Spring  Meadow  LcUre 

Sewell,  Sunset  Lake 

New  York: 

Addison,  Canlsteo  River 

Tuscazora  River ... . 

Binghamton,  Sky  Lake 

Esopus,  Kells  Lake 

Hammondsport,  Lake  Henko 
Schenectady,  MarlavlUe  Pond 

Wayland.  Loon  Lake* 

North  Carolina: 

Hickory,  Henry  River 

Hope  Mills,  Little  Rockflsh 

Creek 

Ohk>: 
Alexandria,  Raccoon  Creek. . . 
Bradford,  Qreenvllle  Creek. . . 

Tuckers  Creek 

Columbus,  Alum  Creek 

Big  Walnut  Creek. 
Black  Lick  Creek . 
Deer  Creek 


Fry. 


2,000 
1,000 
1,000 

2,000 
1,000 
1,000 
2,000 
2,000 
2,000 

2,000 
4,000 
1,000 
1,000 
1,000 

2,000 
2,000 
2,000 
2,000 
2,000 
1,000 
1,000 
1,000 
1,000 
1,000 
2,000 

2,000 
2,000 


1,500 
3,000 

1,600 


Finger- 
lings, 
yearlings, 
and 
adults. 


750 

200 
250 

300 

100 


3,000 


100 
375 
25T 
45D 
45) 
3"0 
150 

300 
1,500 

450 

300 
3,000 

450 
2,850 

200 

300 

eoo 

000 
800 
600 
600 
600 
800 


Disposition. 


Ohio— Continued . 
Columbus,  Little  D  a  r  b  e  y 

Creek 

Dayton,  Kliugs  Lake 

Fayette,  Deer  Creek 

Gambler,  Kokosing  River 

Germantown,  Big  Twin  Creek. 
Granville,  Brushy  Fork  Creek. 

Dry  Creek 

Raccoon  Creek 

Ramp  Creek 

Howard,  Kokosing  River 

Tiflln,  Sandusky  River 

Urbana,  Buck  Creek 

Mad  River 

West  Alexandria,  Twin  Rfver 
West  CarroUton,  Miami  River 

Winton  Place,  Lake  Dot 

Pennsylvania: 
Bedford,  Juniata  River,  Rays- 
town  Branch 

Bloomsburg,  Little  Fishing 
Creek       ................... 

BrookdfiJer  Durwent  Water 

Lake 

Quaker  Lake 

Bushkill,  Forest  Lake 

Chambersburg,   Conooo- 

cheague  Creek 

Denver,  Cocalioo  Creek 

Swamp  Creek 

Ulbels  Run 

Vera  Cn»  Run 

Hawley,  Big  Pond 

Hollidaysburg,  Dunnings 

Creek 

Hollidaysburg,    Franks- 
town  Branch 

Hollidaysburg,     Juniata 

River ■ 

HoUldaysburg,    Juniata 

River,  Frankstown  Branch. 

Hosensack,  Hancock  Pond. . . 

Jonestown,  SwatAra  River.... 

Kratx,  KratE  Pond 

Lebanon,  Blmavlos  Pond 

Bohr's  pond 

Grays  Fond 

KltaesPond 

Levans  Pond 

Little  Swatara 

Creek 

Mish'spond 

Raccoon  Creek 

Stoevers  Mill  Pond. 

Waterhouse  Lake. . 

Weldman  Pond  — 

Lehighton;  Pohooopo  Creek. . 

Llgonier,  Lake  Marie 

Mauch   Chimk,   Lake   Har- 
mony   

Meadinlle,  ConneAut  Lake 

Cussewaeo  Creek. . 

French  Creek 

Mount  Wolf,  Big  Conewago 

Creek 

Myerstown,  Swatara  Creek. . . 
Neshamlny  Falls,  Neshamlny 

Creek 

New  Ringgold,  Rausoh  Dam. 
Palm,  Hosensack  Creek  Pond. 

Perkiomen  Cre^ 

Philadelphia.  Darbv  Creek. . . 
Reading,  Tulpehocken  Creek. 


Fry. 


2,000 
2,000 


2,000 
2,000 
2,000 


4,000 
4,000 
4,000 


4,000 


3,000 
3,000 
3,000 
3,000 
3,000 

3.000 
3,000 


3,000 
3.000 
3,000 


Fineer- 

linffl, 

yeariingi, 

and 
adults. 


000 


600 
800 

500 


600 


600 
800 


800 

2fl6 


430 

450 

650 
450 
482 

75 
250 
250 
250 
250 
450 

450 

450 

450 

600 

250 
280 
250 


250 


450 
300 

460 
250 
300 
460 

UK) 
250 

260 
260 
260 
360 
488 
S76 
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Distribution  of  Fish  and  Egos,  Shown  bt  Locauty  and  Spbgibs,  for  Fiscal 

Year  1912— Continued. 

SMALL-KOUTH  BLACK  BASS— Oontfaiued. 


Disposition. 


PenosylTania— Continued. 
RowlandSy  Lake  Teedruslcong 

Saegertown,  French  Creelc 

Bhema  Feiry,  Snsqaehaima 

River 

Unkmtown,  Taylor  Reservoir. 
Wilkes-Barre,  Nuangola  Lake 
WiDiamsburga,   Juniata 
River,  Frankstown  Branch . 
WOUamaport,  Elk  Lake 

Rhode  Island: 
Wakefield,  SIlvw  Lake 

Booth  Carolina: 
Colombia,  Hamptons  Oeek. . 


develaod,  Lake  Wfldwood. . . 

Columbia.  Dedmans  Pond. . . . 

Denver,  Trace  Creek. 

Hifl^  ClJfl  jCtoarfark  River. . . . 

McE  wen,  uorricane  Creek. . . . 

HcKenzie,  Clear  Lake 

TenneaaeeRidge,  South  Cross 
Creek 

Tollahoma,  Biff  Duck  River. . 
LakeCalanthe... 

Waveriy,  Big  RkOiland  Creek. 

Hurricane  Creek 

l^aoe  Creek 

Vermont: 

Averffl,  WaHJs  Pond 

Bennington,  Big  Woodford 
Pond 

Danby.  Danby  Pond 

Danviue,  Keeser  Pond 

Mud  Pond 

Joe's  pond.  Lake  St.  Joseph. . 

Lyndonyille,  Bean  Pond 

Center  Pond 

St.  Albans,  Lake  Champlain.. 

St.  Johnsbury,  Black  Rtver. . . 


Fry. 


16,000 


1,500 


3,000 
3,000 
4,000 
4,000 


Finger- 
lings, 
yearlings, 
and 
adults. 


450 
300 


450 
450 

750 
450  * 


100 
400 

goo 

1.400 
400 

1,500 
500 

300 

400 

400 

1.500 

2.100 

1.500 

109 

100 
100 


500 
100 
100 


Disposition. 


Vermont— Continued. 
Sooth  Vernon,  Perry  Pond . . . 
Wanamakee 

Lake 

Virginia: 
Ashby.  Shenandoah  River — 

Bess,  Potts  Creek 

aifton.  Bull  Run 

Danviue,  Clark's  pond 

McG  Hire's  Dond 

Fredericksburg,  Po  Creek 

Guinea,  Jones  Lake. 

Lynchburg,    Odd    Fellows 

jBome  Pond 

Providence     Forge,     Mirror 

Lake 

Richmond,  Anderson's  pond. . 

Jones  Pond 

Roxbury ,  Cosby's  pond 

Savage's  pond 

Woodstock,  Narrow  Passage 

Creek 

Wytheville,  Tates  Run 

West  Virginia: 

Charleston,  Elk  River 

Elklns,  Tygarts  Valley  River. 
Elm   Grove,   Big   wheeling 

Creek 

Grafton,  Tygarts  Valley  River 
Morgantown,  Dunkard  Creek. 
Pennsboro,    Hughes    River, 

North  Fork 

Raleigh,  Pfaiey  Creek 

Komney,     Potomac    River, 

South  Branch 

SistersvlUe,    Middle    Island 

Creek .. 

Wellsbnrgi  Biiflaio Creek! ...'. 


Total  a. 


Fry. 


1,500 

1,500 

15,000 


10.000 
2,500 

25,000 
15,000 

15.000 
10.000 
24,000 

18,000 
20,000 


10,000 
15,000 


454,500 


Ftaiger- 

linas, 

yearlmgs, 

and 
adults. 


625 
450 
20O 
200 
450 
300 

125 

635 
625 
625 
625 
625 


275 


750 


107,009 


LARGE-MOUTH  BLACK  BASS. 


Alabama: 
Alexander  City,  Elkhatchie 

Creek 

Andalusia,  Gunter's  pond 

Ashby,  Six  Mile  Creek 

Binnmgbam,  Central  Water 
Works  Reser- 
voir  

Oliver  Lake.... 
Sootts  Branch 

Pond 

Bnot,  Haysop  Creek  tribu- 
tary  

Caloi8.KeUys  Creek 

Chandler  ^rtngs,  TaUadega 

Creek 

Qeiger,  Gilbert's  pond 

Irondale,   Addington's   mill 

pond 

Lsnett.  Poplar  Spring  Pood . . 
Motasoiga,    Vaughn's    mill 

pond 

Pyriton,  Pace's  lake 

SanfDrd,  HendersoD's  pond . . . 

Jetar'spond 

Setana,  Alligator  Pond 

Bkwhs  Branch 

BoggsPond 


500 

1.250 

500 


100 
500 

500 

125 
1,000 

500 
200 

1,500 
100 

500 
500 
625 
626 
500 
500 
500 


Alabama— Continued. 

Brown's  pond 

Hall's  pond.* 

Tumer^s  pond 

Vaughn  Pond 

Sylacauga,  Crooked  Creek 

Tallassehatchie 

Creek 

Weathers,  TaUadega  Creek. . . 
Arkansas: 

Antoine,  Meek's  pond 

Arkadelphia,  Caddo  River. . . . 
Ouachita  River. 

Banks,  Smith's  pond 

Blevins,  Austin 'spond 

Camden,  Mustin  Lake 

Eldorado,  Mason's  pond 

Mathews  Lake 

railway  company's 

lake 

Elliott,  Yarbrough's  pond 

Emerson,  Bynum's  pond 

Graysonia,  Antoine  Jllver 

Qoiilon,  Abbott's  pond 

Ktynie's  pond 

Hardy,  North  Big  Creek 

Helena.  Mississippi  River 

Hope,  Crystal  Springs  Lake. . 


1,000 
500 
500 
500 
500 

500 

750 

800 
260 
360 


800 

1,800 

100 

830 

880 
100 
270 
750 
180 
260 
75 
18,472 
270 


•Lost  in  transit,  150  flngerllngs. 
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DiSTBiBunoN  OF  FiSH  AND  £oo8,  Shown  bt  LoGALmr  AND  Speciss,  for  FmCAL 

Year  1912 — Continued. 

LAROE-ICOUTH  BLACK  BASS— Contlnaed. 


Disposition. 


Arkanns— Continued . 

Hope,  Pleasure  Lake 

Junction  City,  MaryNeal  Pond 
Lake  Vilta«e,  Lake  Chiootc. . . 

Lonoke,  Cnanault's  pond 

Magnolia,  Pittmon  &  Wilson 

Pond 

Malvern,  Ouachita  River 

Mammoth  Spring,Tracy  Creek 

WannFork 

River . . . 

Murphreesboro,  Prairie  Creek. 

Pine  Blufl,  Pine  Log  Lake.... 

Taylor's  lake 

Pocahontas,   Eleven   Points 

River 

Scotts  Old  River 

Tezarkana,  Bronaon  Planta- 
tion Pond 

Warren,  Saline  River 

W  helen  Springis,  Measels  Pond 

Wilmot,  Lake  Enterprise 

Womble,  Bell  Pond 

Caddo  River 

Caddo  River  South 

Fork 

Huddleston  Creek. . 

Lick  Creek 

Ouachita       River, 

South  Fork 

Polk  Creek 

Wynne,  Killone  Pond 

Colorado: 

Alamosa,  Big  Slew  Lake 

Head  Lake 

San  Luis  Lake 

Spring  Lake 

Boulder,  Ballar  Lake 

Beasley  Lake 

Boulder      Country 

Club  Lake 

Budd  Reservoir. 

HaydenLake 

Hygiene  Lake 

Denver,  Cooper  Lake 

Dolores,  Dolores  River 

Fort  Logan,  Ruckeis  Lake. . . 

Grand  Junction,  Grand  River. 

La  Jara,  Flintham's ponds.... 

Longmontf  Clear  Lake  Reservoir 

Highland  Reservoir . 

Puebk),  Chew's  pond 

Little  Fountain  Lake. 

Teller  Reservoir 

Bilverton,  Molas  Lakes 

District  of  Columbia: 

Washington,  Potomac  River. . 
Florida: 
Florence  Villa,  Lake  Lucerne. 

Mohawk,  Lake  Tangerine 

Orange  City  Junction,  Buck- 
eye Lake 

Tampa,  Cow  Horn  Lake 

Ruby  Lake 

Winter  Garden,  Reeves  Pond. 
Winter  Park,  Lake  MaiUand. 
Lake  Virginia.. 
Oeorda* 

Americus,  Flint  River 

Einchafoonee 

Creek 

Muokalee  Cmk 

Atlanta,  Clara  Meer  Lake 

Grant  Park  Lake 

Lakewood  Lake 

Lake  Magnolia 


Fry. 


1,000 


Finger- 
lines, 
yearlmgs, 
and 
adults. 


1,0S0 
230 
160 
200 

270 
360 
500 

6,000 

1,200 

200 

130 

320 
1,000 

180 
160 
200 
80 
300 
300 

200 
200 
200 

200 

200 

45 

225 
225 
225 
225 
135 
225 

225 
135 
232 

aoo 

89 
226 
525 
275 
150 
225 
225 
210 
45 
21 
450 

331 

100 
100 

100 
100 
100 
100 
100 
100 

1,000 

1,000 
1,000 
1,000 


2,000 
100 


Disposition. 


Georgian-Continued. 

Atlanta,  Nances  Creek 

Piedmont  Park 

Ponce  de  Leon  Park 

Lake 

Spring  Lake 

^ylor'slake 

WhiteatyParkLake 

Austell,  Austell's  pond 

Baxley ,  Brown's  pond 

Brewton,  Railroad  Pond 

Buena  Vista,  HaUey's  pond. . 

Helm^spond.... 

Parker's  pond.. 

Taylor's  pond-. 

Colliers,  Willow  Branch  Pond. 

Covena,  Durden's  pond 

EUaville,  Buck  Creek 

Forest  Park,  Lake  Forest 

Greenville,  Hill's  pond 

Goueh,  Buckheaa  Pond 

Griffin,  Barnes  Pond 

Hampton,  Stone's  pond 

Hawkinsville,  Fountain's  mill 

pond 

Jonesboro,  Betts  Pond 

Flint  River 

McCoUum,  Coggin's  pond 

Machen.  Wamesley's  pond 

Midland.  Eiola  Pond 

Mlllen,  Buckbead  Creek 

Redd's  pond 

Montezuma,  Feed's  miUpond. 
Norristown,  Mule  Pen  Creek.. 

Oglethorpe,  Wicker  Pond 

Pomona,  Bermuda  Lake 

Renfkoes,  Lane  Pond 

Reynolds,  Horse  Creek 

Goodwin's  pond. . . 

Shiloh,  Anderson's  pond 

Stone    Mountain,    McCurdy 

Pond 

Talbotton,  Adams  Pond 

Black's  pond 

Dennis  Pond 

Leonard's  pond... 

Ferryman's  pond. 

Winchester,  Felton  liill  Pond. 

Woodbury,  Gilbert's  pond. . . . 

Illinois: 

Algonquin,  Fox  River 

Antioch,  Echo  Lake 

Atlanta,  Kickapoo  Creek 

Barrington,  Banp  Lake 

Lake  Zurich 

Benton,  Blakes  Pasture  Pond. 

MooresPond 

Bloomington,  Heafers  Lakes. . 
Carbondale,  Caldwell's  lake... 

Cary,  Highland  Lake 

CarUnville,  Rinoker  Lake 

Carrollton,  Elm  Grove  Pond.. 

Colleen,  Crites  Pond 

CollinsviUe,  Lake  Geneva 

Coulterville,  Illinois  Central 

R.  R.Pond 

Downers  Grove,  Salt  Lake.... 

Elgjlni  Fox  River 

Everett,  Armours  Lake.l 

FrankUn,  Chicago  Burlington 

&  Quincy  Reservoir 

Freeport,  Yellow  Creek 

Grand  Chainijleicherts  Pond. 

Grays  Lake,  Druce  Lake 

Gages  Lake 

Taylors  Lake 


Fry. 


1,000 


1,000 


1,000 


500 
500 


500 


Fingerw 

lines, 

yearlingB, 

and 
adults. 


260 
1,000 


150 
100 


500 
100 

1,000 
500 
500 
500 
500 
100 
12S 

1. 000 
100 
100 
500 

1,260 
100 

1,000 
100 
100 

loa 

35 

500 
1,000 

806 
1,000 
1,000 

500 


500 

1,000 

500 

560 

500 


500 
500 

500 

1,000 


626 
875 
400 
260 
400 
360 
300 
400 
150 
300 
400 
400 
100 
200 

300 

400 

1,350 

600 

200 


350 
40O 
379 
S7f 
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Distribution  op  Fish  and  Eogs,  Shown  by  Locality  and  Species,  for  Fiscal 

Year  1912 — Continued. 

LAROE-MOUTH  black  bass— Contlnuod. 


Disposition. 


niJxM^s— Continned. 

Harrin,  Coal  Belt  Lake 

Railway  Lake 

HiUsboro,  Amey '8  pond 

Mc  Davids  Pond . . . 
Seymour    Fishing 

Club  Lakes 

Woodland    Home 

Lake 

Hinsdale.  Salt  Creek 

Jacksonville,  Packing  com- 
pany pond 

Kewanee,  Glen  Oak  Park  Lake 
Windmont     Park 

Pond 

Litchfield,  Chautauqua  Lake. 

Lockport,  Rock  Lake 

Mahomet,  Sangamon  River... 

Marine,  Marine  Reservoir 

Masooutah,  Lincoln  Lake 

Mattoon,    Mattoon    Water- 
works Reservoir 

Meredosla.  Meredosia  Bay 

Miles  Station.  Walnut  Pond. . 
New  Bumside,  Caspers  New 

Pond 

Rockefeller,  Diamond  Lake. . . 

Round  Lake,  Fish  Lake 

Round  Lake.... 
Shepherd.  Sni  E  Carte  River. 
Sparta,  Illinois  Southern  Ry. 

Lake 

Sterling,  Rock  River 

ThomasviUe.  Thomas  Lake. . . 
Thornton,  Thornton  Pond — 
Tiskilwa,  Illinois  and  Missis- 
sippi Canal 

Waggoner,  Deer  Lick  Pond.. . 
Wilmington,  Kankakee  River. 
Iowa: 
Bellevue,  Mississippi  River. . . 

Boone,  Des  Moines  River 

Harlan,  White's  pond 

tda  Qrove,  Todd^s  pond 

MardiaUtown,  Iowa  River 

North  McGregor,  Mississippi 

River 

Onawa,  Blue  Lake 

Perdval,  Opossum  Lake 

Pierson,  Davis  Pond 

Stanton,  Larson  Pond 

1CH.THMW 

Baileyville,  Horseshoe  Pond. . 
Blue  Hapids,  Big  Blue  River . . 
Little  Blue  River 
Bonner  Springs,  Lake  of  the 

Forest 

Chanule,  Weida  Reservoir.. . 

Cuba,  Beneda's  pond 

Eureka,  Carter's  pond 

Edwards  Lake 

Spring  Creek 

Hdton,  Rafter's  lower  nond. 

Kansas  aty,  Idlewild  Lake . 

Kingman,  Brown's  Lake .... 

City  Club  Pond... 

Connor's  pond 

Kling,  cement  company  lake 

Lenexa,  Lake  Killamey 

Lyndon,  Salt  Creek 

Manhatten.  Country  Club  Lake 
Rocky  Ford  Creek. 

Marlon,  Clear  Creek 

Middle  Creek 

South     Cottonwood 
Creek 


Fry. 


Finger- 
lings, 
yearlings, 
and 
adults. 


150 

150 

60 

400 

200 

50 
1,100 

200 
150 

400 
600 
250 
500 
250 
200 

500 

60 

200 

100 
375 
125 
125 
100 

300 
150 
150 
600 

300 
100 
250 

13,034 

2,000 

125 

100 

425 

3,725 
400 
125 
100 
125 

300 
450 
450 

250 
300 
200 
100 
300 
800 
450 
200 
100 
300 
100 
900 
200 
300 
100 
250 
300 
450 
450 
450 


Disposition. 


Kansas— Continued . 
Medicine  Lodge,  Best's  pond.. 
Currie  Pond. 
Elm  Lake. . . 
Fryingpan 

Lake 

Old  Creek 

Lake 

West  Lake. . 
Wilson's 

pond 

Mound  City,  Little  Sugar 
Creek 

Mullinvilie,' '  Middle  '  Kiowa' 

Creek 

Pittsburg,  M  e  a  (fo  w  b  r  0  0  k 

Ponds 

NeviusPond 

Wabaunsee,  Brown's  pond. . . 

Wamego,  B^k  Creek 

Kentucli^: 
Flemingsburg.  Dudley'spond 
Oreensburg,  JBig  Brush  Creek. 
Clover  Liok 

Creek 

Green  River 

Johns  Creek 

LittleBrush 

Creek 

Little      Russell 

Creek 

Meadow  Creek... 

Pitman  Creek.... 

Russell  Creek.... 

Shiveley's  pond . 

Guthrie,  Llnebaugh'is  pond. . . 

Tavlor's  oi;  pond . . . 

Louisville,  Aokerman's  pond . 

Burford's  pond 

Haigershd  m  e  r 

Pond 

Park  View  Lake.. 
Munfordville,  Garden's  pond . 
Rowletts,  Runnell's  pond. . . . 

Garvin  Pond 

Ebtfdyville  Lake. . . 
Louisiana: 

Bonita,  Bonne  Idee  Lake 

Calhoun,  Station  Lake 

Wisner,  Anderson's  ponds 

Gilberts  Pond.... ^... 

Hick's  pond 

Lewis  Pond 

Shipp'spond 

Michigan: 

Birch,  Three  Lake 

Crystals  Falls,  Holmes  Lake.. 

Delaware,  Beaver  Lake 

Bete  Grise  Bay 

Dur  Lake 

Iron  River,  Lake  Fifteen 

Ishpeming,  Lake  Laurie 

Kenton,  John  Brown  Lake. . . 

Mandan,  Breakfast  Lake 

Lake  Addle 

Schlatter  Lake 

Pentoga,  Chica^on  Lake 

Watersmeet,  Katherine  Lake. 
Mississippi: 

Columbus,  Alligator  Lake 

Lake  Dotherow. . . 

Tombigbee  River . 

Electric  Mills,  Electric  Lake. . 

Lauderdale,  Lakeview  Pond  . 

Macon,  Connor  Lake 

Eilano  Ponds 


Fry. 


Finger- 
lings, 
yearlings, 

and 
adults. 


450 
300 
300 

300 

450 
300 

100 

450 

300 

466 
233 
100 
450 

100 
75 

76 
75 
76 

76 

76 

76 

76 

876 

76 

200 

200 

400 

800 

400 
400 
400 
400 
400 
400 

100 
300 
440 
220 
70 
110 
220 

200 
210 
325 
375 
375 
150 
210 
210 
375 
375 
375 
280 
120 

200 
200 
400 
150 
150 
150 
300 


4789<>— 14- 


-11 
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Distribution  of  Fish  and  Eoos,  Shown  bt  Logauty  and  Species,  for  Fiscal 

Year  1912 — Continued. 

LAROE-MOUTH  BLACK  BASS-Contlnued. 


Disposition. 

Fry. 

Fingw- 

yearllogs, 

and 

adults. 

lilssiasippl— (Continued. 
Macon.  HolberKs  Pond 

150 
150 
150 
200 
200 
200 
200 
200 
300 

150 
160 
150 
150 
150 
200 
200 
'   200 
200 
600 
200 
400 
280 

150 

Howards  LakA. 

Ponlar  Lake 

Muldon.  Ivv's  Dond 

Okolona.  Cook -•*  pond 

East  Lake 

Soooba.  Adams  Pond 

A^iford  Pond 

fihUCIl^alak.  Andenion  Pond. . 

Bardwell     Place 
Pond 

BelLPond 

Bethany's  nond. . 

Constantino  Pond 

Davis  Pond ^ 

Verona.  Walkers  Pond 

**"'*'"' 

West  Point.  Grove  Lake 

-  -  -  .  - 

Harmon  Lake. . . 

■•"•"•• 

Home  Lake 

LakeTybee 

Titus  Pond 

WatkinsPond... 

liissouil:         WestbrooksPond 
Birch  TreiB.  Current  River, 
Jacks  Fork 

BrM?Atnn.  Krinifl  I^ke 

300 

Cassville.  Flat  Creek 

450 
300 
200 

Chiconee.  Current  River 

Clinton,  Artesian  Lake 

Fish  Lake 

200  ; 

Columbia,  Lake  Dut-cher 

.^•••■■« 

450 

Deepwater,  Dickey's  lake 

200 

Excelsior  Springs,  Craven 

Lftke 

150 
150 
650 
150 

685 

600 
200 
450 

450 
450 
200 

150 
600 
200 
150 
300 
250 
150 
150 
150 

500 

375 
375 
500 
260 

100 
100 

150 

375 

450 
120 
120 

Wales  Lake 
Greenfield,  Turnback  River. . 

Holmes  Park,  Bass  Lake 

Kaasas  City,  FiOrmont  Park 
Lake 

Lamar,  Spring  River,  North 
Fork 

Mai^h'an,  Mfirtins  Liike 

Mexioo.  Turlington  Lake 

Mexico  Waterworks 
Lake 

Railroad  East  Lake . . 

Oiark,  Finley  River 

Parkville,     Emily     Heights 
Pond 

Pendleton,  Lake  Farm  Pond. 
Seneca.  Bik  Lost  CrAk 

Sullivan.  Lake  View 

Vftndal'ft,  Rpflnnftr  OflPk 

Webb  City,  Center  Creek 

West  Belton,  Mahan  Pond 

West  Line  Prospect  Hill  Lake. 

West  Plains,  Cntes  Pond 

Nebraska: 
Arcadia.  Middle  Loup  River. . 

Falls  City,  Maust  Brothers 
Spring  Lake 

Imperim,  Frenchman  River. . 

Lo^e  Pole,  Lodge  Pole  Creek. 

Mc^k,  Eelley  Lake 

North  Platte,  Pawnee  Springs 
Lake 

St.  Paul.  Snrine  Lake  Creek. . 

Nevada: 
Ely,  Yelland  Lake 

New  Mexico: 

Vennejo  Park,  Bartlett  Lake. 
New  York: 

Addison.  Canisteo  River 

Altmar.  Rlark  Pond 

Hendersons  Pon'i 

Disposition. 


New  York— Continued. 

Altmar,  Long  Pond 

Shendan  Pond , 

Auburn,  Owasoo  Lake 

Binjhamton,  Chenango 

River 

Susquehanna 

River 

Clayton.  St.  Lawrence  River.. 
Clirton  Springs,  Canandaigua 

Creek 

Eaton,  Eaton  Reservoir 

GloversviUe,  Caroga  Lake 

Moimtaln  Lake. 

Greene,  Chenango  River 

Echo  Lake 

Homer,  Skaneateles  Lake 

Ithaca,  Cayuga  Lake 

Johnsto.wn,  Canada  Lake 

Green  Lake 

Lilly  Lake 

Otter  Lake 

Stewart  Lake 

Stuik  Lake 

West  Lake 

Lisle,  Otselic  River 

Lockiwrt,  Eighteen  Mile 
Creek,  East 

Branch 

Gravel  Creek 

Red  Creek 

Norwich.  Chenango  Lake 

Paul  Smiths,  Osgood  Lake  .. 

Salisbury,  Eaton  Pond 

Saranac  Inn  Station,  Upper 

Saranac  J^ike 

Willlamstown,  Panther  Lake 

North  Carolina: 
Asheville,  Femihurst  Pond. . 

Biltmore,  Biltmore  Lake 

Jones  Pond 

Bonlee,  Bear  Creek  Pond 

Corapeake,  Jones  Mill  Pond . . 

Durham,  Eno  Run 

Earl,  Broad  River  Pond 

Elkin,  Chatham  Lake 

Elkin  Creek 

Hendersonville,  Alien's  pond. 
Highland 

Lake 

Hillside  Park 

Lake 

Lake  Brevard 
Lake  Wajaw. 
Lilly  Pond... 

Hillsboro,  Berry  Pond 

Kings  Mountain,  Anna  Cot- 
ton Mills  Pond 

Littleton,  Granite  Pond 

Lucama,  Lucas  Pond 

Newsams  Pond 

Monroe,  Sparrow  Hawk  Farm 

Pond 

Spring  Lake 

Oxford,  Cozart's  mill  pond. . . 

Grassy  Pond 

Lake  Caldwell 

Pine  Bluff,  Aberdeen  Creek. . 
Raleigh,  Beaver  Dam  Pond . . 

Hlntons  Pond 

Ridgeway,  Smith  Creek 

Oklahoma: 

A  Itus,  Bitter  Creek 

Cobb  Lake 

Lake  Navalo 

Stinking  Creek 


Fry. 


750 

1,000 

750 


600 


750 
750 

750 
1,000 
1,500 

760 


Finger- 
lings, 
yearlbgs, 

and 
adults. 


120 
120 
240 

150 

225 

72t 

120 
120 
180 
180 
225 
225 
120 
300 
120 
120 
120 
120 
180 
120 
120 
120 


120 
80 
120 
22g 
180 
120 

120 
180 


60 


600 
200 
150 
160 


600 

160 
400 
400 
400 

100 
100 
600 
800 
500 
250 
600 
400 
400 

150 
160 
226 
160 


DISTBIBXJTION  OF  FISH  AND  FISH  EGGS,  1912. 


89 


Distribution  of  Fish  and  Eoos,  Shown  by  Locality  and  Species,  for  Fiscal 

Year  1912 — Continued. 

LARQE-MOUTH  BLACK  BASS-Cantinaed. 


Disposition. 


OUabomft— Oontiniied. 

Ardmore,  Anderton's  lake 

Aidmore  Rod  and 

Oun  Club  Lakes. 

Ardmore  Water 

Works  Lake 

Ball  Lake 

Boyd  Lake 

Browns  Creek 

Brown's  pond 

Byrd'spond 

Coickasaw  Lake. . . 
CoUey's  bass  lake. . 

LakeKinkade 

Little's  lake 

Lykens  Branch 

Pretty  Branch 

Rice's  lake 

Roberts  Pond 

Rock  Creek  Lake. . 

Rock  Lake 

Rodgers  Pond 

Silver  Lake 

Wilson  Lake 

Young's  lake 

Atoka,  Gamble  Creek 

Hiwana  Club  Lake 

Binser,  Cedar  Lake 

Blan-,  Ileath's  pond 

Canute,  Elders  Pond 

Turkey  Pond 

Cordell,  Brownlee's  pond 

Dill,  Alpha  Pond 

Bumhardt's  pond 

HarrellPonrt. 

Eldonido,  Mauldln  Lake 

Sandy  Creek 

Elk  City,  Elk  City  Reservoir, 

Indian  Pond 

Enid,  Elmwood  Grove  Lake.. 

Erick,  Terrells  Lake 

Fo«,  PhllUps  Pond 

Frederick,  Silver  Lake 

•Williams  Pond.... 

Garvin,  Crystal  Lake 

Gibbon,  Spring  Creek 

Gotebo,  Cavalry  Creek 

Minton's  pond 

mnton,  Walker  Lakes 

Hobert,  Big  Elk  Creek 

Little  Elk  Creek 

Holdenville,  City  Reservoir... 

Hugo,  KulU  Chito  Lake 

Lawrence.  Lawrence  Lake.. . . 

Lehigh,  Choctaw  Lake 

City  Lake 

Lookeba,  walnut  Grove  Lake 
HcAlester,  Chapman  Lake  . . . 

Gordon  Lake 

Hardv'spontl 

TTighlana  Lake 

Whitehead's  lake.. 

Mangum,  Cowan's  pond 

Hamerville  Pond.., 

Martins  Ponds 

Marietta,  Askew  Lake , 

Lake  Edith 

Marietta  Rod  and 
Gun  Club  Lake. . 

Williams  Creek 

Mill  Creek,  Brushy  Creek 

Mill  Creek 

Three  Mile  Creek 

Mllbum,  Blue  River 

Mountain  View,  Medicine 

Creek.... 
Saddle  Moun- 
tain Creek 


Fry. 


Finger- 
lings, 
yearlings, 
and 
adults. 


100 

750 

600 

600 

300 

100 

200 

500 

300 

150 

300 

600 

100 

100 

300 

300 

150 

100 

500 

150 

500 

300 

100 

300 

70 

75 

55 

55 

150 

150 

75 

75 

75 

150 

110 

55 

70 

110 

75 

150 

150 

100 

35 

110 

110 

140 

1«5 

275 

200 

150 

200 

200 

100 

70 

100 

100 

375 

175 

100 

75 

75 

150 

300 

100 

300 
200 
300 
300 
2(K) 

3m> 

70 
lOo 


Disposition. 


Oklahoma— Continued. 
Mountain  View,  Stinking 

Creek 

Vanktrk 

Lake 

Norman,  Ambiister's  pond  . . . 

O'Keene,  Littrell's  pond 

Oklahoma  City,  Northeast 

Creek 

Spains  Crys- 
tal Springs 

Lake 

Peoria,  Lost  Creek 

Pittsburg,  Lake  Austin 

Pittsbuz^    Reser- 
voir...! 

Sayre,  Salome  Lake 

Spiro,  City  Lake 

Sulphur,  Lawrence  Lake 

McAdams  Lake 

Willow  Lake 

Tishomingo,  City  Pond 

Foley's  pond 

Peter  Sandy 

Crock 

Washita  River.. 
Wolf  Spring 

Creek 

Valliant,  Glover  Creek,  West 

Fork 

Pennsylvania: 

Brookdale,  Quaker  Lake 

Silver  Lake 

South  Dakota: 

Calone,  Dog  Ear  Lake 

Winner,  Cottonwood  Creek. . . 
Tennessee: 

Bristol.  Holston  River 

Holston  River,  South 

Fork 

Mountain  Cliy,  Boiling  Lake. 

Ripley,  Hatcnie  River 

Texas: 

Abilene,  Deadman  Creek 

Alba,  Craven's  pond 

Hopkins  Pond 

LakeMcKnlght 

Silver  Lake 

Wright  MUl  Pond 

Alto,  Meadow  Lake 

Alta  Loma,  Silver  Lake 

Archer  City,  Ikard's  pond 

Arlington,  Rudd's  pond 

Silver  Lake 

Asherton,  Sullivan's  pond 

Athens,  Button  Willow  Pond. 
Kooncreek  Khib 
Lake. 


Atlanta,  Richey's  pond.. . 
Ax  (ell,  Thom  pson's  pond , 
Bagwell,  Riley  Pond. 


Spring  Pond 

Baird,  Clear  Creek 

Harris  Pond 

Bangs,  Cross  Pond 

Shore's  pond 

Thomhili  Lake... 
Bastrop,  (loodman's  lake. 

Martin's  lake 

Bedias,  Box  Pond 

Bell  vllle.  Mill  Creek 

Benoit,  Mustang  Creok. . . 
Bettie,  Anderson  Pond . . . 

Dean  Lake 

Lillies  Lake 

Pankhurst  Ponds. 
Big  Sandv,  Faulk's  pond. 
Birome,  Crawford's  pond. 


Fry. 


Finger- 
lings, 
yearlings, 
and    . 
adults. 


70 

70 

150 

35 

200 


225 
250 
409 

400 
110 
300 
200 
200 
100 
160 
200 

200 
300 

150 

600 

225 
225 

500 
250 

400 

400 
400 
290 

275 
75 
400 
800 
400 
400 
125 
150 
150 
250 
250 
175 
125 

2,450 
50O 
750 
500 

1,250 
400 
100 
150 
50 
150 
200 
300 
125 
500 
633 
126 
500 
500 
700 
500 
75 
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Distribution  op  Fish  and  Eggs,  Shown  by  Locality  and  Species,  for  Fiscal 

Year  1912 — Continued. 

large-mouth  black  BASS— Continued. 


Disposition. 


Texas— Continued. 

Bishop,  Bishop  Lake 

Boeme,  Ranger  Lake 

Brady,  Anderson's  pond 

Brady  Creek 

Flat  Branch  Lake 

Hudson  Creek 

Bronson,  Huffman's  pond 

Brownwood,  Brown  wood 

Lake 

Ford's  i)ond 

McCle  Hand's 

pond 

Smith  Lake 

Bryan,  Fin  and  Feather  Club 

Lake 

Golf  Lake 

Buda,  Hargls  Pond 

Calvert,  Calvert  Country  Club. 

Lake 

Cameron,  Fontaine  &  McLer- 

ranPond 

Campbell,  Mitchell's  pond 

Canadian,  Horse  Creek  Lake.. 

Caro.  Clear  Branch  Lake 

Cartnage,  Walls  Pond 

Center,  Brawley  Pond 

Clarksville,    Cuthand     Club 

Lake 

Foreman's  pond. 
Lake  Charles.... 
White  Oak  Lake. 

Clifton,  Phillips  Pond 

Westfey's  pond 

Cline,  Turkey  Creek 

Clinton,  Judy's  pond 

Coleman,  Hords  Creek 

Wilkinson 's  lake 

CoUinsville,  Hudspeth  Pond.. 

Columbus,  Smith  Pond 

Comfort,  Guadalupe  River. . . . 

Cooper,  Bass  Lake 

Corbet,  Willow  Lake 

Corsfcana,  Burks  Lake 

Lake  Lynn 

Lakes  Nos.  1,  2, 

andS 

West  Hardy  Lake. 

Cotulla,  Joe  Jean  Lake 

Coupland,  Goetz  Lake 

Crystal  City,  Jones  Pond 

Palm  Pond 

Section  86  Reser- 
voir  

Dallas,  Kidd  Spring  Branch. . 

Dawson,  Dawson  Club  Lake.. 

Eldorado    Ranch 

Pond 

Del  Rio,  Ireland  Lake 

Denison,  Lake  Burchfield 

Rod  and  Gun  Club 

Lake 

Sand  Creek  Reser- 
voir  

Detroit,  Bennefleld's  pond 

Detroit  Oil  Mill  Pond 

Kerbow's  ponds 

MathisPond 

Mathis   &   Cherry's 

pond 

Dilley ,  Henry's  pond 

Dorchester,  Higgins  Pond 

Douoette.Wigley  Spring  Pond 

Dunlay,  Saathoff' s  pond 

Eagle  Ford.  Cowham  Lake . . . 

Eastland,  Davenport's  pond.. 

liake  Oonzolas 


Fry. 


Finger- 
lines, 
yearlmgs, 
and 
adults. 


450 
50 
250 
750 
250 
500 
125 

500 
150 

250 
150 

150 
500 
250 

400 

200 
200 
857 
600 
125 
125 

500 
500 
100 
500 
150 
J25 
1.375 
300 
633 
150 
125 
150 
400 
700 
375 
500 
150 

450 
500 
100 
500 
300 
250 

175 

125 

80 

750 

1,375 

125 

500 

1.925 

600 

40 

1,000 
500 

500 
250 
167 
300 
100 
300 
100 
100 


Disposition. 


Texa8--Contlnued . 

Eastland,  Lake  Homey 

Lake  View 

Lyerla  Pond 

Eleotra,  Chino  Creek  Pond. . . 

Willow  Pond 

Windmill  Pond 

Elgin,  Sandahl  &  Bergman 

Pond 

Fate,  High  Point  Lake 

ZoUner's  pond 

Flint,  Flag  Lake 

Gedder  Pond 

Grand  Lake 

Pecan  Lake 

Floresville,  E  wing's  pond 

Floyd,  Finnie  Lake 

Gassaways  Park  Lake. 
Fort  Worth,  Duringer  Lake . . 

Ellis  Lake 

Fosdick'spond.. 

Lake  View 

Foukes  Spur,  Highland  Pond. 
Little     Sandy 

Creek 

Moores  Lake.... 

Franklin,  Fulton's  pond 

Lake  Lela 

Little  Brazos  River, 

East  Fork 

Gainesville,  Artesia  I.Ake 

Blocker  Creek 

Brushy  Elm 

Creek 

Chin-Goons  Lake 

Elm  Creek 

Fish  Creek 

Hickory  Creek... 

Leeper  Creek 

Pecan  Creek 

Rock  Creek 

Scott  Creek 

Spring  Creek 

Garrison,  Little  Joe  Lake 

Gaston,  Koimd  Lake 

Germania,  Osborne's  pond 

Gilmer,  Abneys  Lake 

Portet's  pond 

Glidden,  Lorine  Pit  Pond 

Gladewater,  Tuttle's  pond 

Gonzales,  Tnom  's  pond 

Gordon,  McCallister's  pond. . . 

Russells  Lake 

Goree,  Coffman  Lake 

Gorman,  Bass  Lake 

Granbury,  Blue  Branch 

Grand  Salme  Saline  Creek . . . 
Greenbrier,  Beckham's  ix>nd. 

Duck  Creek 

Greenbrier  Creek. 
Greenbrier  Lake.. 

Indian  Creek 

Mud  Creek 

Sand  Pond 

Williams  Creek... 

Gresham,  Pine  Lake 

Guadalupe    River    Station, 

Guadalupe  Ri%'er 

Hallsburg,  Bordvsky  Lake. . . 

Rock  Lake 

Hamilton,  Cow  House  Creek.. 

Hamlin,  McNeal's  Lake 

Heidenheimer,  Wilder's  pond. 

Hempstead,  Hancock  Lake... 

Thatchers  Pond . 

Henrietta,  Choates  Pond 

llillsboro,  Patterson  Lake 


Fry. 


Finger- 
lings, 
yearlmgs, 

and 
adults. 


550 
275 
100 
250 
250 
250 

125 
800 
115 
500 
200 
600 
200 
75 
400 
1,000 
1.645 
960 
300 
685 
125 

1.000 

125 

50 

50 

SO 
300 
866 

766 
300 
500 
866 
866 
766 
872 
766 
766 
866 
300 
125 
275 
250 
500 

1.500 
250 
150 
100 
275 
50 
150 
150 

2,000 
750 
750 
750 
750 
750 
750 
750 
750 
200 

425 
125 
125 
500 
326 
20 
900 
250 
720 
685 
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DisnuBxrnoN  op  Fish  and  Eoos,  Shown  by  Locality  and  Species,  for  Fiscal 

Year  1912— Continued. 

LARGE-MOUTn  BLACK  BASS— Continued. 


Disposition. 


Texas— Continued . 
Honey  Grove,  Fin  and  Feath- 
er Club  Lake 
Hohenberger's 

pond 

Habbard,  Blount  Pond 

Jones  Pond 

Lofgren'spond 

BiayfleldPond 

T.  &B.V.  Pond... 
Willett  Pasture 

Pond 

Yonkapln  Pond 

HnntlDffton,  Lake  Bessie 

latan,  Kock'spond 

Imogene,  Ray's  pond 

Itaiy,  Campbell  Lake 

Mebarg  Lake 

Jaoksboro,  Lost  Creek 

Twin     Mountain 

Lake 

Jaokaonville,  Davis  Lake 

Park  Lake 

Kaufman,  Bishop  Lake 

SnowXake 

Kemp,  Berry  Pond 

Cedar  Lake 

Cedar  Pond 

Clear  Lake 

Club  Lake 

Gamer  Lake 

Henderson  Lake 

Jarvis  Pond 

Kemp  HUl  Lake 

Long  Lake 

Reasnover's  pond 

Sycamore  Lake 

KerrviUe,  Clark  Pond 

Guadalupe  River... 

Gus  Lake 

Harris  Pond 

KottLake 

Lake  Cawthome . . . 

Moore  Pond 

Pebble  Pond 

SauerLake 

Town  Creek 

Wachter  Pond 

Kress,  Adkins  Pond 

Lomesa,  T.  J.  F.  I.Ake 

Lami>a8as,  Culver's  pond 

Lancaster,  Moreland  Lake 

Laredo,  La  Pita  Lake 

Leila  Lake,  Leila  Lake 

Leon  Spring,  Leon  Cre«k 

Lexington.  Pursers  Lake 

Lincoln,  Mucke  Pond 

Lockney,  Sunnyside  Lake 

Lometa,  Procter's  pond 

LofOgvlew,  Barker's  pond 

Lake  Toler 

Sabine  Club  Lake. 

Teague'spond 

LoDgworth,  Longworth  Lake. 

Lone  Oak,  Mav's  pond 

Lyons,  Rubach's  pond 

lubank.  Grays  Pond 

Mitchell's  pond 

Rice's  pond 

Madisonville,  Goode'spond... 

Mapchaca,  Cameron  Lake 

Onion  Creek 

Summerrow  Lake. 

Manor,  Cottonwood  Pond 

Marfa,  Lake  Colpitts 

Mariin,  Scheef 's  lake 


Fry. 


Finger- 
lings, 
yearlings, 
and 
adults. 


200 

125 

500 

1,000 

40 
500 

30 

500 

30 

300 

100 

150 

40 

40 

500 

333 
500 
500 
500 
500 
1,998 
666 

OOO 

666 
666 
666 
666 
666 
666 
666 
666 
666 
375 

2,500 
100 
125 
65 
200 
170 
150 
75 
250 
200 
250 
857 
300 
250 
190 
857 

2,500 
525 
150 
857 
250 

1,000 
500 

1,000 
500 
350 
90 
250 
500 
500 
500 
125 
200 
500 
600 
250 

1.000 
260 


Disposition. 


Fry. 


Texas— Continued. 

Marshall,  Silver  Lake 

Mart,  Sunny  Lake 

Mathis,  WUlow  Pond 

Meridian,  Meadowside  Pond.. 

Mico,  Medina  Valley  Pond 

Mineola,  Butler  Lake 

Emory  Pond 

Hannah  Lake 

Hollands  Pond 

Rock     Falls'   Club 

Mineral  Wells,  Caddo'creek... 
Elmhurst  Park 

Lake 

Oak  Hill  Lake. 
Mount  Selman,  Phlalphia 

Lake 

Wade  Lake... 

MuTchison,  Cumbie's  pond.... 

Nacogdoches,  Blounts  Pond.. 

Naconichi  Creek 

White    House 

Lake 

Naples,  Jennings  Lake 

Navasota,  Letts  Pond 

New   Boston,    New   Boston 

Fishing  Club  Lake 

New  Braumfels,  Comal  River. 
Guadalupe 

River 

Spring 

Bruich 

Newsome,  Bailey  Lake 

Davis  Pond 

Elwood  Club  Lake. 

Gillam 'spend 

Goose  Lake 

Harris  Lake 

Harris  Pond 

Hicks  Lake 

Hickory  Pond 

Martin's  pond 

Morris  Lake 

Newsome  Lake 

O  verstreet  Pond . . . 

Pine  Lckke 

Taylor's  pond 

White  Lake 

Willow  Lake 

Newton,  Hall's  pond 

Park's  pond 

NewUlm,  Gerbermann's 

pond 

Orange,  Sabine  River 

Orth,  Rogers  Pond 

Paige,  Bauerkemper'spond... 

Rohde's  ponds 

South  End  Pond 

Palestine,  Pessoney's  lake I 

Paris,  City  Lake ' 

Gordon  Lake 

Gordon  Country  Club  | 

Lake 

Pettierew  Lake 

Prairie  View  Lake 

Rodgers  Lake 

Paint  Rock,  Cook's  pond 

FuMV  Creek... - 

Hog  Creek 

Pearsall,  McKinnon  &  Davies 

Lake 

Perry,  Bluhm's  pond 

Stamp-Uill  Lake 

Phelon,  Calvin  Pond 

Pineland,  Pineland  Pond.... 


Finger- 
lings, 
yearlings, 
and 
adults. 


1,000 
250 
275 
125 

4,800 
500 

1,000 
500 
150 

500 

1,200 

850 

42S 

126 
500 
500 
600 
600 

600 
500 
200 

500 
3,000 

4,860 

3,150 
125 

62 
400 
125 
125 
125 
126 
125 
126 

63 
250 
126 
126 
125 
200 
126 
125 
300 
300 

600 
1,660 
300 
125 
375 
125 
60 
200 
200 

1,250 
500 
500 
500 
633 
633 
633 

2S0 
250 
250 
400 
250 


92 


DISTRIBUTION  OF  FISH  AND  FISH  EGGS,  1912. 


DlSTRIBXTTION  OF  FiSH  AND  EOOS.   SHOWK  BT  LoCALTTT  AND  SpBCIES,  FOR  FiBCAL 

Year  1912 — Continued. 

LARaE-MOUTH'  BLACK  BASS-Contlnoed. 


Disposition. 


Club 


Texas— Continaed. 
Pittsburg,  Ferndale 

Lake 

Flag  Pond 

Piano,  Eendrick's  pond 

Spring  Creek , 

Plainview,  Hay's  pond 

Point,  Kerr's  pond 

Post,  Two  Draw  Pond 

Poteet,  Ernst's  pond 

Maverick's  pond 

Prltchett,  Mosers  Pond 

§uanah.  Shortle  Creek  Pond 
ueen  City,  Hunts  Pond .... 
Hutchinson  Pond 

Renner,  Spanky  Lake 

Riesd,  Dietrick  Pond 

RieselPond 

Rochelle,  Neal's  pond 

Rockdale,  Felton  Lake 

Rockwall,  Railroad  Pond 

Tucker  Lake 

Rogers,  Baugh  Meadow  Pond. 

Bullock's  pond 

Rosebud,  City  Lake 

Stiflwell's  lake 

Rotan;  Red  Oak  Lake 

Willow  Lake 

Rusk,  Beans  Creek 

State  Lake 

Sabinal,  Frio  River 

Santa  Anna,  Oarretts  Lake. . . 
San  Angelo,  Bridravlew  Lake. 

Concho  River 

San  Antonio,  Blue  Wing  Lake 
Dulling  Lake. . . 

West  Lake 

San   Augustine,   Fountain's 

pond 

San  Benito,  San  Benito  Pond. 

Sheridan,  Barter's  pond 

Sherman,  Club  Lake 

Country  Club  Lake. 

Heflin'spond 

Kote'spond 

WiUiam's  pond 

Smithville,  Eagleston's  pond. 

ShmpsLake 

Snyder,  Horse  rond 

Sprinkle,  Big  Walnut  Creek. . 

Spur,  Bull  (Seek  Lake 

Wilson  Lake 

Sulphur  Springs,  B  r  1  n  k  e  r 

Lake 

Hendersons 

Pond 

Hurley's 

pond 

Sutherland   Springs,   Cibolo 

River 

Sweetwater,  Santa  Fe  Lake... 
Taylor,  Flag  Springs  Pond. . . 

Washington  Lake 

Teague,  Wllliford's  pond 

Temple,  Montgomery's  pond. 

Terrell,  Beavers  Pond 

Dennehy's  pond 

Durham  Pond 

EasonPond 

Goose  Lake 

Hellams  Pond 

I^vell'slake 

Rose  Hill  Lake 

Sheet  Pond 

Thomdale,  Newton's  pond. . . 

Thornton,  Moody's  pond 

Timpson,  Kamisey's  pond 


Fry. 


Finger- 

linis, 

ycarlmgs, 

and 

adults. 


100 
800 
500 
500 
250 

76 
857 

20 
265 
500 
857 
500 
500 
200 
250 
250 
250 
200 
125 
125 

25 

20 
525 
150 
150 
150 

50 

40 

1,375 

150 

160 

100 

25 
400 
275 

125 
450 
125 
500 
550 
40 
500 
125 

2,000 
500 
250 

4,000 
150 
350 


Disposition. 


200 

60 

200 

1,000 
550 
200 
30 
100 
685 
125 
125 
125 
125 
1,000 
2,000 
500 
225 
125 
125 
150 
300 


I 


Fry. 


Texas— Continued . 

Trusoott,  Trusoott  Pond 

Tye,  Daugherty's  pond 

Tyler,  Beaver  Dam  Lake — 

Brumby  Lake 

Chinouapin  Lake 

OalyLake 

Griffin  Lake 

Hamilton  MiU  Pond. . 

Harris  Creek 

HaskinsPond 

EiULake 

Hitts  MIU  Pond 

Horseshoe  Lake 

JolvLake ' 

Lake  Park  Association 

Lake 

Pine  Lake 

Saline  Creek 

Twin  Lakes 

Uvalde,  Cartwrijdit's  pond. . . 

Kincaicrs  pond 

Nueces  River 

Van  Alstvne,  Dumas'  pond... 

Vernon,  Spring  Lake 

Von  Ormy,  Medina  Rivo* 

Waco,  Cooper's  lake 

Crows  Pond 

Forest  Lake 

SheltonPond 

Spring  Lake 

Watts  Pond 

Westbrooks  Lake 

Waelder,  Gentrv  Pond 

Waring,  Guadalupe  River 

Waxahachie,    Bell    Branch 

Lake 

Weatherford,  Red  Oak  Lake.. 

Weimar.  Voitle's  pond 

Wellington,  Forbis  Pond 

Wells  Point,  Boshears  Lake. . 
Goodnight  Park 

Lake 

Russell's  pond.. 

Taylor's  lake 

Thorn  Lake 

Williams  Lake.. 
Wynne's  lake... 

Whitney,  Wieches  Pond 

Wichita  Falls,  Clear  Lake 

Denver  Lake.. 
Horseshoe 

Fort  Worth  &* 

Denver  Lake 

Sherrod  Lake. 

Windom,  Gin  Pond 

Winters,  Bedfords  Lake 

Yoakum,  Tates  Pond 

Utah: 

Lund,  Giflord's  pond 

Ogden,  Wilson  Pond 

Salt  Lake  City,  Silver  Lake... 
Virginia: 
Amelia  Court  House,   Wil- 
liams Pond 

Ash  Cake,  Maple  Grove  Pond. 

Ashland,  Bowles  Pond 

Kings  Pond 

Luckes  Pond 

Barbours  Creek,  Craigs  Creek. 

Baskerville,  Elam's  lake 

Swamp  Lake 

Twin  Lake 


Boaver  Dam.  Little  River. 

Bess,  Potts  Creek 

Bon  Air,  Bellona  Fond. . .. 


Ftnger- 

yMriSgs, 

and 
adnlts. 


150 
275 
635 
625 
625 
625 
625 
63S 
625 
200 
1,350 
626 
626 
625 

625 
625 
635 
625 
375 
260 

1,375 
150 
858 

1,025 
686 
400 
126 
685 
126 
060 
685 
300 
375 

250 
275 
150 
100 
1,000 

500 

250 
500 
500 
500 

1,000 
200 
870 
870 

870 

150 
870 
125 
100 
150 

50 

75 

200 


200 
250 
250 
250 
250 
400 
200 
200 
20O 
500 
375 
300 
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DiSTBIBtTnON  OF  FiSH  AMD  EOOS,  ShOWN  BY  LOOAUTT  AND  SPECIES,  FOR  FlBGAL 

Year  1912— Oontinued. 

LARaE-lCOUTH  BLACK  BASS-Contlnaed. 


Disposition. 


VirciiiJft— Continued. 
Chase  Citv,  Otter  Creek  Pond. 

Clenrolana,  Clinch  River 

Courtland,  Nottoway  Rlyer. . 

Covin^on,  Dunlap  Creek 

CraigsviUe.  Big  River 

Culpeper,  Mountain  Run 

Danville,  Cain  Creek. 

Chandlers  Creek 

Dan  River 

Dan  River  Lake.. . . 

Bandy  River 

Wolf  Island  Creek.. 

Woods  Pond 

Doswell,  Barman's  pond 

Dry  Fork,  Jones  Pond 

Dundas.  Callls  Mill  Pond 

Elba,  Mioore's  pond 

Westham  Fishing  and 
Countrr  Club  Pond. . 

Ellerson,  Brandy  Pond 

Waters  pond 

Emporia,  Meherrin  River 

Eulalie.  Ca  Ira  Mills  Pond 

Franklm  Junction,  Fitsger- 

ald's  mill  p<md 

Front    Royal,    Shenandoah 

River 

Gladys,  Seneca  Creek. 

Pigeon  Run  Pond 

Jordan,  Potts  Creek. 

Lsnexa,  MoKenney's  pond . . . 

Laurel,  Bolton  Pond 

Leesburg,  Goose  Creek 

Oak  Grove  Lake. . . 

Lee  Hall .  Lee's  pond 

Lester    Manor.    Walker    &. 

Colemans  Mill  Pond 

Louisa,  Gold  Mine  Creek 

Martfaisville,  Smiths  River. . . 

Milford,  Broaddus  Pond 

New  Castle,  Caldwells  Pond. . 

Norfolk,  Chub  Lake 

Ontario,  Eubank  Pond 

Pemberton,  Moon's  pond 

Trice's  mill  pond 
Petersburg,  Chesterfield  Fond 
Old  Tom  Creek... 
Providence  Forge,  Providence 

Forge 
Pond... 
Ropers 
Creek 

Pnrdy,  Batte's  pond 

Quinton,     Waterview    MiU 

Pond 

Randolph.  Fin's  pond 

Richmond,  Aifen's  pond 

Fallhig    Creek 

Pond 

Fontioello  Pond . 
Glazebrook  & 
Thomas  Pond . 
Grimmell's  Dond 
Licking       Creek 

Pond. 

Powell's  pond . . . 

Springflold  Pond 

Robions,  Phiifer  Park  Pond. 

Rock  Castle,  DeNoon's  pond 

Soudan,  Grass  Crook 

Stony  Creek,  Pyus  Pond 

Tunstalls,  Hempstead  Pond. 

Victoria,  Meherrin  River 

Walkers,  Walkers  Pond 

Waverly,  Lake  ShtnRleton... 
NewelVs  mill  pond 


Fry. 


1,000 


1,000 
1,000 


Fingeiw 

linis, 

jrearlingSi 

and 

adults. 


210 
400 
500 
400 
400 


300 

300 

2,000 

300 

1,000 

1,000 

500 

200 

200 

250 

150 

75 
250 
250 
600 
500 

200 

1,000 
750 
200 
375 
200 
250 


200 

200 
250 
400 
300 
200 
1,200 
235 
150 
150 
500 
500 


600 

600 
250 

230 
100 
250 

500 
375 

375 
250 

750 
S7,5 
2o0 
200 
150 
235 
200 
200 
750 
200 
250 
500 


Disposition. 


Mill 


ViTjzinia^-Continued. 
Whalervllle,   Freeman 

Widewator,  Aouia  Creek  Pond 

Yale,  Moores  MiU  Pond 

Crawford's  jpond 

Zuni.  Neblet's  mill  pond 

West  Virginia: 
Buckhannon,     Buckhannon 

River 

Charlestown,      Shenandoah 

River 

Harpers  Ferry,  Potomac 

River 

Shenando  a  h 

River 

Hendricks,  Dry  Fork  River. . 
Holly  Junction,  Elk  River. . . . 
Biartinsburg,  Opequon  Creek. 
Millville,  Shenandoah  River. . 
Moorefloid,  Potomac  River, 
South  Fork  of  South  Branch 
Phillppi,  Tygarts  Valley 

River 

Shepherdstown,  Potomac 

River 

Weston,  West  Fork  River. . . . 
Wobster  Springs,  Elk  River, 

BA^kFork 

Wisconsm: 
Almena,  Upper  Turtle  Lake. . 

Altoona,  Lake  Altoona 

Aniwa,  rilce  Lake 

Sand  Lake 

Bangor,  La  Crosse  River 

Parks  Lake 

Wiles  Lake 

Wolfs  Pond 

Bameveld,  Adamsville  Creek. 

Barronette,  Mill  Pond 

Birch  wood,  Sturges  Lake 

Bimamwood,  Food  Lake 

Biayflower  Lake 

Brodhead,  Sugar  River 

Burlington,  Browns  Lake. . . . 

Cable,  Little  Lake 

Long  Lake 

Number  Four  Lake 

Perry  Lake 

Price  Lake 

Wiley  Lake 

Centurla,  Balsam  Lake 

Deer  Lake. 

Half  Moon  Lake — 

Long  Lake 

Loveless  Lake 

Poplar  Lake 

Chetek,  Chetek  Lake 

Keeama  Lake 

Prairie  Lake 

Chippewa  Falls,  Bob  Howie 

Lake 

Chippewa 

River 

ComoU  Lake.. 
Ermatinger 

Lake 

Jim  Falls  Pond 
LakeHallia... 
Long  Lake.... 
Miller's  mill 

pond 

Mud  Lake 

Popple  Lake  .. 
Yellow  River.. 

CoUax,  Big  Eddy  Pond 

Larson's  pond 


Fry. 


Finger- 
Una, 

reaiimgs, 
and 

adults. 


250 
250 
600 
600 
600 


600 

600 

800 

600 
800 
800 
600 
600 

760 

600 

6,675 
600 

600 

600 
300 
120 
120 
200 
200 
200 
200 
150 
125 
200 
120 
120 
375 
375 
125 
125 
125 
125 
125 
125 
250 
125 
250 
125 
125 
150 
400 
400 
300 

175 

500 
175 

525 
175 
175 
175 

175 
175 
176 
700 
125 
150 
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Distribution  op  Fish  and  Egos,  Shown  by  Locality  and  Species,  por  Fiscal 

Year — Continued. 

LAROE-MOUTH  black  bass— Continued. 


Disposition. 


Fry. 


Wisconsin— Continued. 

CoLbx,  ToUefsons  Bay 

Crandon,  Bass  Lake 

Bishop  Lake 

Booze  Lake 

Clear  Lake 

Crane  Lake 

Devils  Lake 

Dry  Lake 

Duck  Lake 

Hemlock  Lake 

Lake  Whitby 

Little  Rioe  Lake.... 
Little  Sand  Lake . . . 

Long  Lake 

Mole  Lake 

Oak  Lake 

Pickerel  Lake 

Rat  Lake 

Riley  Lake 

Roberts  Lake 

Stewart's  lake 

Surprise  Lake 

Cumberland, Beaver  Dam 

Lake 

Granite  Lake... 

Kerbec  T^ake 

Pipe  Lake 

Sand  Lake 

Vermillion 

Lake 

Devils  Lake,  Devils  Lake 

Durand,  Bear  Lake 

Eagle  Point,  Oneil  Creek 

East  Superior,  Amnioon  Lake 
Lyman  Lake.. 

Mary's  lake 

Elcho,  Otter  Lake 

Hackley,  Big  Bass  Lake 

Bie  Twin  Lake 

Lake  Helen 

Hartland,  Lake  Keesus 

Haugen,  Bear  Lake 

Devils  Lake 

Mitchell  Lake 

Tuesday  Lake 

Hayward,  Big  Moose  River. . . 
Big  Spider  Lake... 

Clear  Lake 

Henington  Lake . . 
Lake  Court  Oreilles 
Little  Moose  River 
Little  Spider  Lake 

Mud  Lake 

North  Lake 

Hillsboro,  Baraboo    River 

Pond 

Hillsboro      Mill 

Pond 

Holcombe,  Round  Lake 

Honey  Creek.  Tichigan  Lake 

Iron  Kiver,  Big  Pike  Lake... 

Camp  20  Lake. . . 

Crystal  Lake 

East  Eight  Mile 

Lake 

Fire  Lake 

Iron  Lake 

Pike  Lakes 

Trappers  Lake.. 

Kansasville,  Eagle  Lake 

Ladysmith,  Chippewa  River 
Flambeau  River 
Lake  Shamrock. 
Lake  Stephenson 
Potato  Lake 


Finger- 
lines, 
yearlings, 
and 
adults. 

Dispositk>n. 

Fry. 

Finger- 
lings, 
yearlMgs, 

and 
adults. 

175 

Wisconsin— Continued. 
Lake  Geneva,  Lake  Como. . . . 

375 

75 
75 

Lake  Nebagamon,  K in  loc k 

Lake 

150 

75 
75 

LakeMin- 
nesune.. 

100 

75 
75 

75 
75  ' 
75  ' 

Lake  No- 
bagamon 
Loon  Lake 
Lynden 
Lake 

100 
150 

100 

75 
75  , 

Mastin 
Lake .... 

150 

75  ' 
100 

Minnow 
Lake 

150 
150 
100 

100 
100 

Niggar 
Laxe 

100 
100 

Steele 
Lake 

100 
100 

Twin 
Lakes 

100 

100 

Lamnson.  Lilv  Lake 

;joo 

150 

100 

Marshfleld,  Little  Eaupleino 
River 

175 

Yellow  River 

150 

125 

Medford.  Coon  Lake 

176 

125 

Hulls  Lake 

175 

•       125 

Kluches  Lake 

176 

12.5 

Lake  Esadore 

175 

Lake  Nineteen 

100 

125 

Lake  Salem 

100 

400 

Lake  Thirty 

100 

400 

Pickerel  Lake 

100 

250 

Richter  Lake 

175 

100 

Sacketts  Lake 

176 

100 

Twin  Lakes 

176 

260 

Mellen.  Beaver  Lake 

125 

166 

Bladder  Lake 

125 

375 

Caroline  Lake 

150 

375 

Kntrli'th  T^fLkA, .  ^ 

125 

375 

Lake  Herbert 

125 

400 

Long  Lake 

125 

125 

Meaner  Lake 

125 

125 

Mineral  Lake 

125 

125 

Twin  Lakes 

125 

125 

Menominee.  Cndar  i^Akn 

175 

100 

Chinnewa  River. 

175 

125 

Clear  Lake 

175 

125 

Cut  Off  Lake 

200 

125 

Lake  Menoni .... 

176 

200 
100 
125 

Red  C^ar  River 
Stump     Slough 
Lake 

175 

175 

125 

TibbittsLake....! 

175 

125 

Wilson  Pond '    - 

176 

Young  Lake 

200 

200 

Mercer.  Trude  Lake 

350 

Milwaukee.  Wind  Lake 

500 

200 

1      Mondovl.  Mirror  Lake 

300 

250 

Nashotah.  Moose  Lake 

525 

375 

Nashville.  Crystal  Lake 

100 

150 

,                       Dry  Lake 

150 

150 

Juiiele  Lake 

100 

100 

Lily  Lake 

100 

Loon  Lake 

100 

150 

St.  Johns  Lake. ... 

100 

150 

Strawberry  Lake.. 

100 

150 

Norwalk.  Klckapoo  River. . . . 

200 

450 

Moores  Creek 

100 

150 

Norrle,  Lake  Gotoit 

100 

375 

Salem.  Hooker  Lake 

625 

175 
175 

Sauk    City,    Koenig's    mill 
pond 

300 

500 

Shell  Lake,  Shell  Lake 

375 

175 

SilvAr  T^aVa.  Silvnr  T^a^fi,, 

375 

17£ 

Sok>n  Springs,  Blaok  Fox  Lake 

125 
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Dmtribution  op  Fibh  and  Eqos,  Shown  by  Locality  and  Species,  for  Fiscal 

Year  1912 — Gontinued. 

LAROE-MOUTH  BLACK  BASS— Continued. 


Disposition. 

Fry. 

Finger- 
lines, 
yearlings, 
and 
adults. 

Disposition. 

Fry. 

Fmger- 

lines, 

yearlings^ 

and 

adults. 

Wteoonsin— Continued. 
Solon  SnrinES.  Lone  Lake 

125 
125 
100 
100 
200 
200 

300 
500 
500 
125 
150 
150 
125 
125 
125 
200 
200 
200 

200 
200 
200 

200 
200 
200 
200 
200 

300 

300 
200 
200 

200 
200 
375 
375 
625 
625 
100 
100 
100 
100 
100 

Wisconsin— Continued . 
Wausau.  Brokaw  Pond 

75 

Twin  Lakes 

Bunlruek      Slough 
Pond 

Young  Lake . . . 

100 

Sparta.  City  Pond 

Canada  Creek 

100 

Perch  Lake 

Coles  Pond 

100 

Walworth  Pond 

Curtiss  Creek 

100 

Swing     Green,     Wisconsin 

Dead  man  Pond 

100 

Eau  Claire  Pond 

100 

Eau  Claire  River 

100 

Yellow  River 

Four-Mile  Creek 

100 

Stone  Lake.  Adell  Lake 

Half  Moon  Lake 

100 

T^ake  Donald 

Jimore  River 

100 

Lake  Lois 

Katz  Pond 

100 

NickleLake 

Lake  Moon 

100 

Slim  Lake 

Lake  Wausau 

100 

SDrine  Lake 

Little  Moon  Lake. . . 

100 

Three  Lakes.  Ble  Lake 

Little  Rib  River 

100 

Bie  Fox  Lake. . . 

Middle  Sandy  Creek 
Parchers  Pond 

75 

Bie  Stone  Lake. 

100 

Cl^ur     Water 

Rib  Lake 

100 

Lake 

Rothchilds  Lake 

100 

Columbus  Lake 

Schwlster  Lake 

100 

Four-Mile  Lake. 

Short  Portaec  Lake. 

100 

Little    Fork 
Lake 

Silver  Creek 

Stureeon  Pond 

100 
75 

Macosin  Lake... 

Wisconsin  River 

100 

Maple  Lake 

White  Lake,  White  Lake 

200 

MeaioinoLakc. . 

Winneboujou,  Elizabeth  Lake 
Island  Lake 

100 

One  Stone  Lake. 

100 

Planting 
Ground  T^Akn. 

Lake  Uelgerson 

Pocket  Lake. . .  t 

100 
300 

Range    Line 
Lake 

Rush  Lake 

100 

Sand  Bar  Lake 

Wonewoc,  Baraboo  River. ...    ,  ... 

100 

Spirit  Lake 

300 

Thunder  Lake. . 

Baraboo      River, 
East  Branch 

Town    Line 

200 

Lake 

Baraboo      River,  , 
North  Branch . . . ' 

Virein  Lake. ... 

200 

Trevor.  Rock  Lalce 

Baraboo      River, 
West  Branch 

Turtle  Lake.  Skinaway  Lake.. 

200 

Twin  Lakes.  LakeElizabeth.. 

Horseshoe  Pond. . . ! 

100 

Lake  Mary 

Mill  Pond ..'..'..'.. 

200 

Waiijian.  Ba"*^h  Pond 

Woodruff,  Clear  Lake 

575 

Big  Moon  Lake 

Sweden: 
Kloten 

Big  Rib  River 

20O 

niff  flundv  rVnAk 

Total  a 

Black  Creek 

IK.  100 

485,903 

SUNFISH  (BREAM). 


Disposition. 


Alabama: 

Abbeville,  Hicks  Pond 

Capps  Pond 

Bankston,  Gardner's  pond... 

Whito'spond 

Birmingham,  Warron's  pond. 

Camden,  Bay  Pond 

Chase,  Cullom's  lake 

Clayton,  Floyd's  pond 

Martin 's  ponds 

Coker,  Robertson  Lake 

CoUinsvillc,  Lake  Lay 

Cullman,  Graham's  pond 


Finger- 
lines, 
yearlings, 
and 
adults. 


200 
200 
200 
400 

50 
150 
200 

50 
100 
150 
100 

150  ; 


Disposition. 


Alabama— Continued . 
Cullman.  Schcffci's  pond. . 
Domopoiis,  Elmore's  pond, 

Eloanor,  Simms  Pond. 

Elkmont,  Locust  Pond 

Eoline,  Frop  Lake 

Murphy's  pond 

Eulaula,  11  ill's  pond 

Prudon'spond... 

Fayette,  Bt'rry's  pond 

Fort  Payne,  SU^cU'S  Lake  . 
Ooodwator,  Joynor's  pond. 
Goshen,  Sikps  Mill  Pond.. 


Finger- 
lines, 
yearlings, 
and 
adults. 


200 
150 
150 
400 
150 
"150 
100 
100 
200 
100 
50 
100 


a  Lost  in  transit,  885  flngerlings. 
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Distribution  of  Fish  and  "Eogb,  Shown  bt  Logautt  and  Species,  for  Fiscal 

Year  1912— Continued. 

SDNFISH  (BREAM)— Continued. 


Disposition. 

Finger- 
lines, 
yearlLigs, 
and 
adnlts. 

Disposition. 

Finger- 

linp, 

yearlings, 

and 

adults. 

Alabama— Continned. 
Qreensboro.  Lavender's  r(Hid 

450 
300 
400 
100 
150 
50 
400 
300 
50 
100 
100 
100 
100 
25 
200 
150 
200 
100 
100 
100 
100 
100 
200 
100 
25 
50 
50 
200 
350 
150 
150 

80 
80 
80 
15,660 
40 
6,230 
50 

1,150 

150 

25 
25 
25 

100 
125 
125 
500 
250 
200 
225 
500 
470 
550 
550 
100 
500 
500 
500 
500 
100 
100 
850 

200 
100 
700 
200 
275 
100 
150 

Georgian-Continued. 

Blackshear,  Walkers  Mill  Pond 

Bremen.  Beech  Creek  Pond 

100 

Stlcknev's  Dond 

75 

Guin.  Pearoe's  nonds 

Coneland's  pond 

150 

Hartford.  Pbelns'  nond 

McBumett's  nond 

aoo 

Hartselle.  Aldrldce's  nond 

Bonevillft.  Johnson's  nnnd . .  ^ 

125 

jnTTiiaon.  Franklin  Donds,  ^  - 

Bowdon  Junction,  Bowdon  Ry.  Pond. 
Box  SnrlnPW.  K'lnffS  Crepk 

300 

MillDort.  Gentry's  mill  Dond 

200 

Mobile.  Black  Fork  Creek 

Bu^na  Viata.  Tftyior'a  pond 

75 

ODRlika.  I^ke  Oix^lika .......  - 

Calhoun.  Haves  Pond, --. - 

150 

Odam  Creek 

*    Roach's  nond 

100 

Pcachburs.  Weem's  nond 

Canton.  Eto'i'ab  "Rfver - .  ^ . 

100 

Phoenix.  Harden  14^  re. .  - - 

Cave  Spring.  Talalah  Lake 

150 

PoiAar  Sorine  Pond 

Chamblee.  Manlev's  pond 

200 

Randolnh.  fiiMrins  Lake 

Clarkston.  Combrock  Pond 

150 

Rnasellville.  jBursess  Lake 

Jolly's  pond 

75 

Draiirlnfl  Pnnd 

Sam's  pond 

150 

Hale^s  nond 

Con  vers.  Hicks'  pond 

150 

Sanford.  K!nox's  nond 

Covena.  Mill  Creek 

100 

Scottaboro.  Coulson'a  Dond 

Phillips'  pond 

150 

Sellers.  Garrett's  nond 

Covln£ton.  Lunsford's  pond 

150 

Giddens'  pond 

Crawford ville,  Ogeechee  River 

Cnnnln^harn.  Hunt  Pond ... 

100 

Mount  Carmei  Fish  Pond .  . 

100 

Sylacauga,  Tallasahatchee  Creek 

Tallansee.  Carntaoks  Pond, .  -  

Vans  Valley  Pond 

Cus9ota.  Tflnp's  pond 

100 
100 

Thorsbv.  Rollins  Pond 

Cuthbert.  Bealls  Pond 

100 

Trov.  Black's  nond 

Carters  Pond 

Dixons  Pond 

100 

Whalev's  nond .  r , .-, 

100 

Yonneolood  Pond 

Crystal  Lake 

100 

Winfleld.  Bowen's  nonds 

Qeffs  Pond 

100 

White's  nond 

liake  View 

100 

Woodstock.  Reno  Lake 

Weatherbys  Pond 

100 

krVAnsfnt: 

Daisy.  De  Loach  Pond 

275 

£1  Dorado.  Rock  Island  Lake 

Dalton.  dearwood  Lake 

100 

Snow  Lake 

Crystal  Lake 

100 

Sorrell's  nond 

Elm  Pond 

100 

Helena.  Mississioni  River 

Decatur.  Morgan's  pond. ,  -  - 

1.50 

HuttlfiT .  Prvor's  nond 

Poplar  Swlnff  I^ake 

75 

Mammoth  Sprink.  Warm  Fork 

Wvnne.  Killone  Pond 

Douglasville.  McElreatn's  pond 

Drvbranch.  Thame's  lake 

100 
250 

Colorado: 

Dmuth.  Pace's  pond 

250 

Pueblo.  Chew's  nond 

Edison .  Maury's  pond , ,  ^ . ,  -  .  r , . 

250 

Connecticut! 

Klberton .  P»>!RVftrdj\m  Omnk _ 

100 

Now  Haven,  Hubbard's  Ice  pond 

Florida: 

Ellanvllle,  Rainey 's  mill  p(md 

Eldorado.  Seeraves'  pond 

75 
100 

Tamna.  Cow  Horn  Lake 

Eufaula.  Rutland's  pond 

200 

Winter  Park.  Lake  Mizel 

Fairbum.  Roberts  Fond 

100 

Lftke  Osceola 

Farrar.  Wvatts  Pond 

125 

Georgia: 
Allie  Fuller  Branch 

Fitzcerald.  Paulk  Pond 

250 

Gainesville.  Davis'  pond 

50 

Americus.  Seals  Mill  Pond 

Moore's  poDd 

100 

Ashbum.  Masspy's  pond 

Nimberville  Creek 

Georgetown.  Oeletree's  pond 

100 

Atlanta.  Clara  MA^r  i^ake ^ , 

200 

Crook's  nond 

Gray,  Bermuda  Park  Pond 

Greenville.  Terrell  Pond 

150 

East  LaKe 

200 

Felker's  nond 

Hamilton.  Harris'  nond 

100 

Grant  Park  l^^ke ,,.»-,, 

Harlem.  Campania  Pond 

100 

Lakewood  Lake 

Cow  Creek 

100 

Lake  Ormewood 

Phillios's  pond 

100 

Lavery's  nond 

Harrlsburg.  Litton's  pond 

HartwelJ .  McMullan  Pond 

100 

Lorraine's  nond ... 

400 

Pipdmont  Park  Lake.    . . 

Hawkjnsville  Rvan's  nond 

125 

Ponra^  dA  LiAon  Park  Lftke 

Honhrihah .  Bribes 'a  nond 

100 

Sohoen's  nond 

Hiram.  Stancel's  nond 

100 

White  aty  Park  Lake 

Athens.  Lake  Chulnota 

Hoeansvdle.  Havnio's  pond 

100 

Jackson.  McCora's  mill  pond. 

150 

Middle  Oconee  River 

Reed  Crock 

150 

Oconee  River 

Tusseeha  Pond 

150 

Augusta,  Aimista     Game     Preserve 

Junction  City,  Miller's  pond 

Lenox.  Sutton's  pond 

150 
125 

Hankerson  nond 

Lithonia.  Honev  Creek 

600 

Pund's  nond 

Mc Donoueh.  Brown's  pond 

125 

Thomas  Pond 

'      Macon.  Smith  Pond 

100 

Bartow,  Williamson  Creek 

Vickers'  pond 

125 

Baxley ,  Brown's  nond 

Manor.  Hnnderson's nond .,-,-,t-r^-,r 

100 

Bishop,  Dickens'  pond 

Marietta,  Maloney  Spring  Lake 

100 
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Distribution  op  Fish  and  Boos,  Shown  by  Locality  and  Species,  por  Fiscal 

Year  1912 — Continued. 


ST7NFISH  (BREAM)-GontlDued. 


DispositioiL 


Oeorgla— Continued. 

Meigs,  Long  Branch  Pond 

Spring  Head  Pond 

Menio,  Stopbenaon's  pond 

Metter,  Gxayham  Pond 

Midland.  Moont  Hope  Pond 

Monticelio,  Kelly's  pond 

Moreland,  Cureton's  pond 

Moultrie,  CI  vticmae  Pond 

Naylor,  Carter's  jpond 

Tucker  Pond 

Newman,  Bohannon  Pond 

WvnnsPond 

NofTlstown.  Mule  Pen  Creek 

Norwood,  Dennis*  pond 

Duckworth's  pond 

Howell's  pond 

Swains  Pond 

Nunez,  Youman's  pond 

Ochlochnee,  Black  Water  Run — 
Palmetto,  Ilarris  Pond 

Beam's  pond 

Walthall  Pond 

Perry,  Aultman's  pond 

Reynolds,  Mosely  &  Neisler  Pond. 

Rochelle,  Edwards  Pond 

Scotland,  Oum  Swamp  Creek 

SeviUe,  Tippett's  pond 

Stockbridge,  Ward's  pond. 


Flnger- 

Uncs, 

yearlings, 

and 

adults. 


Stone  Mountain,  Tweedell's  pond. 

Hicks'  pond 

Talking  Rock,  Keetcr's  pond 

Tate,  Weaver  Mill  Pon(L 

Tarrytown,  Calhoun's  pond 

The  Rock.  Stafford's  pond 

ThomasYllle,  East  LaVe 

Roosevelt  Pond 

Smith's  pond , 

Taylor's  pond , 

Ward's  pond 

Watson's  pond 

Williams  MUl  Pond. 

Tooooa,  Scott's  pond 

Tucker,  Slmpkms'  pond 

Upatoi,  McKee  Pond 

wanrenton,  Aldred  Pond 

Lowe's  pond 

Whlfl^iam,  Whigham'.<<  pond 

WiUiamson,  Katrina  Pond 

Youngs,  Pe<'k's  pond 

Zehulon,  Wilson's  pond 

lUlnols: 

Belleville,  Lake  Christine 

CarbondaJe,  Bryan's  lake 

Cedar  Lake 

Woods  Lake 

Carlinville,  Oakview  Pond 

Carterville,  Tremont  Pond 

Chambcrsburg,  Ham's  pond 

llillsboro,  Major's  pond. 

Hunt  City,  Bowman's  pond 

Irving,  Lyerla  Pond . 


Meredosia,  Meredosia  Bay. 

Millersville.  Bickerdikes  Pond . 


Millstadt.  lilulT  Side  Lake. 

New  Bumside,  Boyer  Pond 

Calder's  pond 

Caspers  Old  Pond. 

Shipman,  Olmsted  Pond 

Indiana: 

Columbia  City,  Pcabody's  pond.. 

Fairmount,  Keramer's  pond 

Kentland,  Orchard  Lake 

I^  Porte,  Tamarack  I-ake 

Lebanon,  Spencers  Pond 

Madison,  Kentucl^  Creek 


100 
100 
IfiO 
150 
100 
100 
100 
100 
200 
100 
50 
200 
35 
100 
100 
100 
100 
135 
100 
100 
100 
100 
100 
100 
126 
160 
125 
126 
400 
260 
160 
100 
•260 
100 
100 
100 
100 
100 
100 
260 
100 
100 
200 
100 
100 
100 
100 
100 
160 
100 

1,260 
500 
600 
600 
260 
260 
160 
260 
200 
600 

3,800 
260 

1,000 
200 
200 
100 
260 

100 
100 
160 
300 
lOO 
300 


Disposition. 


Indiana— Continued. 

Manchester,  Bielby  Pond 

O^ood,  Shadelana  Pond 

Richmond,  Thistlewaite  Lake 

Union  City,  Young's  pond 

Winchester,  Johnston  Gravel  Pond. 
Iowa: 

Bellevue,  Mississippi  River 

Coin,  Christensen'is  pond 

Lansing,  Mississippi  River 

Kansas: 

Cominskey ,  Troutman's  pond 

Kansas  City,  Fairdaie  Lake 

Kirwin,  Case's  pond 

Marrow,  Huyck's  pond 

^Centuckv: 

Allensviile,  Gill's  pond 

Cadiz,  Little  River 

Dan vllie,  Dix  River  Lake 

Frankfort,  Sullivan's  pond 

Franklin,  Tisdales  Pond 

Wilson's  pond 

Georgetown,  Lake  Moreland 


Flnger- 

Ungs,    « 
yearlings, 

and 
adults.   ' 


Graysons  Sprines,  New's  pond, 
Hopklnsville,  llowell  Po 


Pond 
Little  River,  West  Fork. 

Jackson,  Kentucky  River 

Louisville,  Avery  Reservoir 

Lake  Lansdowne 

Biarion,  Baker's  pond 

Maysville,  Mitchell's  pond 

Rowletts,  McKinney^s  lake 

Russellville,  Becker  Pond 

Caldwell  Pond 

Edwards  Pond 

Stuxnping  Ground. Southworth  Pond.. 

Tip  Top,  Cedar  Grove  Pond 

Hart's  pond , 

Orthober  Pond 

Wood  Pond 

Louisiana: 

Amite  City,  Elmsley  Pond 

Clinton,  Jack  Pond 

Corbin,  Bradford's  pond 

Ponchatoula,  Settoon's  pond 

Tremont,  Butler's  pond « . 

Perrine's  pond 

Wisner.  Hicks  Pond 

Maryland: 

Severn,  Severn  Ponds 

Massachusetts: 

Bridgewater,  Gammon's  pond 

Mississippi: 
Ackerman.  Yockanookany  Club  Lake 

Amory,  Dalrymple  Lake 

Baldwyn,  McCoIlum's  pond 

Nelson  Spring  Pond 

Bay  St.  Louis,  Shields'  pond 

Blue  Mountain,  Medlins  Pond 

Brandon,  May's  pond 

Brooksville,  May  Pond 

Centervllle,  Willow  Lake 

Clarksdale,  Sunflower  Pond 

Columbus,  Tombigbee  River 

WiUisLake 

Como,  Maddux  Podd 

Corinth,  Lake  Clarence 

Lam  berths  Lake 

Crawford,  Irby  Pond 

Crystal  Springs,  Aby  Lake 

Epley,  Hudson's  pond 

Flora,  Hawkins  Ponds 

Purvis  Pond 

Gloster,  Cassels  Pond 

Greenwood  Springs,  Broyles*  pond... 
Ilazlehurst,  Ellis  Lake 


100 
100 
100 
200 
100 

40,460 

100 

3.600 

125 
200 
200 
125 

300 
800 
600 
300 
160 
260 
200 
150 
300 
600 
1,000 
160 
760 
100 
300 
160 
150 
160 
160 
300 
200 
150 
100 
100 

150 
200 
150 
150 
100 
100 
40 

620 

160 

150 
150 
160 
150 
300 
200 
300 
160 
200 
160 
300 
400 
150 
200 
200 
200 
160 
200 
660 
150 
100 
300 
200 


98 


DISTRIBUTION   OF  FISH   AND  FISH   EGGS,   1912. 


Distribution  op  Fish  and  Egos,  Shown  by  Locality  and  Species,  por  Fiscal 

Year  1912— Continued. 

SUNFISH  (BREAM)-Continaed. 


Disposition. 


Mississippi— Continued. 

llaslenurst.  Sexton's  pond 

llouston,  Houston  Park  Lake... 
Jackson,  Baiiey  Avenue  Fond. . 

Centennial  Lake 

Crowder's  Lake 

Ilorse  Creek 

Ljrnch's  pond 

Moody's  pond 

North  Park  Lake 

Spring  Lake 

Sulphur  Spring  Lake. . 

White  Creek 

Kosciusko,  Peeler's  pond 

Landon,  Albrecht  Pond 

Lauderdale,  Willow  Pond 

Louisville,  Mitchel's  pond 

Lvman,  Log  Pond 

lu*Cool,  rancher's  pond 

Macon,  Coleman's  pond 

Cypress  Lake 

Eilano  Ponds 

Howards  Lake 

Sparkman's  pond 

Magee,  Duck  Pond 

Ml^olia,  Allen  Bros.' Dond 

Minnehaha  Creek 

Mantee,  Mantee  Lake 

Mayhew,  May  Farm  Pond 

Meridian,  Oaklawn  Pond 

Schonrock  Pond 

Walker's  pond 

Monticello,  Maxwell's  pond 

Muldon,  Cunningham's  pond . . 

Natchez,  Ranck's  pond 

New  Albany,  Bias  Mill  Pond. . 
Holland's  pond.. 
McBrayer's  pond . 
Parker's  pond... 

Noxapater,  Estes  Pond 

Penn,  Cook's  pond 

Pheba,  Gosa  Pond , 


Finger- 

lin^, 

yearhngs, 

and 

adults. 


Philadelphia,  Rea's  pond 

Quitman,  Lake  Ruth 

Star.  Holliday's  pond 

Starkville,  Wade's  pond 

Strongs  Station,  Moaler  Bros.'  pond. . 

Toomsuba,  Hurtts  l*ond 

Middle  Pond 

Page's  pond 

Saxon  Pond 

Tupelo,  Hill's  lake 

Jackson's  pond 

Motley's  pond 

Phillips' pond 

Rains^s  pond 

Verona,  Gannon's  pond 

West  Point,  Hamlin's  pond 

Hawkins's  pond 

Ivy  Lako 

Walker  (JroKory  Lake.. . 

Wesson,  Anderson's  pond 

Bush  Pond 

Decell's  pond 

McGrath  Pond 

Rp.nfroo  Pond 

Williams's  pond 

Wood ville,  Lake  Bonnie  Mead 

Missouri: 
Arlington,  Plney  View  Cottage  Pond. 

Villings,  Walker's  pond 

Newburg,  Knot  well  Creek 

Seymour,  Otark  Plateau  Pond 

Walnut  Grove,  Toalson  Pond 

Nebraska: 

Vcrdon,  Hardon's  Lake 

Spring  Lake 


150 

400 

150 

150 

150 

150 

150 

150 

150 

450 

150 

150 

150 

150 

150 

200 

150 

400 

150 

150 

300 

150 

150 

150 

100 

150 

200 

150 

450 

200 

300 

200 

150 

200 

150 

150 

200 

150 

200 

150 

150 

200 

150 

150 

150 

150 

150 

150 

150 

150 

250 

300 

300 

250 

300 

100 

150 

150 

150 

150 

150 

150 

I.tO 

150 

150 

150 

200 

100 
100 
100 
100 
200 

100 
100 


Disposition. 


Finger- 
lings, 
yearlings, 
and 
adults. 


New  Jersey: 

Passaic,  Mills's  pond 

Norlli  Carolina: 

Concord,  Cotton  Mill  Pond 

Substation  Pond 

Durham,  Lilley's  pond 

Fayotteville,  Bonnlet)rook  Pond 

Franklinton,  Norvell's  pond 

Star  Farm  Pond 

Fremont,  Cooks  Pond 

Peacock  Pond 

Garland,  Smith's  pond 

Goldsboro,  Country  Club  Lake 

Tara  Farm  Pond 

Graham,  Country  Club  Lake 

Holt's  Mill  Pond 

Scott's  pond 

Jonesboro,  Little  River 

Lenoir,  Spencer's  pond 

Lexington,  Berrier's  pond 

Louisburg,  Inglcside  Lake 

Lowell,  Gasli's  pond 

Mill  Brook,  Lassitcr  Pond 

Mocksville,  Dutchman  Creek  Pond... 

Morven,  RatlilT's  pond 

Mount  Oilead,  Little  River 

Newton,  Sotzer's  pond 

North  Wilkosboro,  Whittington's  pond 

Oxford,  Grassy  Creek 

PIttsboro,  Hailbourn  Pond 

Polkton,  Lanes  Creek 

Rideigh,  Norwood  Pond 

Williams's  pond 

Rutherford  ton.  Dickerson's  pond 

Salisbury,  Kcslcr's  pond 

Statesville,  Cedar  Lake 

Stoneville,  Black  Branch  Pond 

Tryon,  Shields  Pond 

Walnut  Cove,  Pepper's  Mill  Pond... 

Ross  Pond 

Willow  Bpring,  Rowland's  pond 

Ohio: 

Bradford,  Greenville  Creek 

Columbus,  Fisk's  pond 

Parma  Lake 

Rocky  Fork  Creek 

Dayton,  Kauffman  Pond 

Oklahoma: 

Ardmore,  Courtney  Lake 

Kinkadc's  lake 

Lake  Komo 

Rock  Lake 

Stuart's  pond 

Vale  Lake 

Blalr,  Howser  Pond 

Caddo,  TumbuU's  pond 

Calera,  Willow  Lake 

Comanche,  Brown's  pond 

Custer,  Smith  Pond 

Dtmmt,  East  lAke 

Hannon's  Lake 

Risnor's  l.«ke 

Elgin,  Diamond  Pond 

Lawton,  St.  Clair's  pond 

Leander,  Hailewooa's  pond 

Ledbctter,  Ace  Pond 

Stuormer's  pond 

liChigh,  Simmons  Pond 

Mangum,  Cowan's  pond 

Manitou,  P^d  wards  Pond 

O'Keene,  Horseshoe  Pond 

Oklalioma  City.  Crystal  Springs  Lake. 

Perry,  Silver's*  Pond 

Spiro,  IvOwrie's  pond 

Stuart,  Willow  Pond 

Pennsylvania: 
Reading,  Peters  Lake 


200 

100 
100 
100 
200 
150 
150 
400 
400 
500 
550 
400 
400 
400 
400 

1,000 
100 
ISO 
500 
150 
400 
250 
150 

1>000 
150 
150 
500 
300 
550 
650 
300 
100 
ISO 
300 
2S0 
200 
250 
100 
400 

400 
100 
200 
350 
100 

400 
400 
1,000 
400 
400 
400 
250 
400 
400 
100 
250 
400 
400 
400 
lOl) 
10() 
.■«) 
30 

:» 

250 
250 
250 
250 
100 
100 
250 
100 

500 
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Distribution-  op  Fibh  and  Eggs,  Shown  by  Locality  and  Species,  fob  Fiscal 

Year  1912 — Continued. 

SUNFI8H  (BREAM)— Continued. 


Disposition. 


South  Carolina: 

Aiken,  Joyce  Pond 

Anderson,  Brogoa  Mill  Lake 

Osbom's  pond 

Snipes  Pond 

Angelus,  Huntley's  pond 

Belmont,  Boyd's  pond 

Craig's  pond 

Currence  Ponds 

Glenn's  pond 

Harper's  pond 

Belton,  Broadmoutn  Creek,  branch  of. 

BlahopTille,  Beaver  Dam  Pond 

Central,  Rowland's  pond 

Chesterfield,  Gaddy  Pond 

Rivers  Pond 

Colnmbia,  Dent's  pond 

Kendall's  pond 

Maxwell  Pond 

MiUPond 

Svlvan  Pond , 

•Taylor's  pond 

Eadey,  Eades  Pond. 

Garrick's  pond 

Griffis's  pond 

Laokey's  pond 

Nally's  pond 

Eastover,  McKenzie  Pond 

Enoree,  Chumloy's  pond 

Poole's  pond 

Florence,  Settles  Pond 

Fountain  Inn,  McCarter's  pond 

OreenviUe,  Houston's  pond 

Honea  Path,  Greer's  pond 

White  Hall  Pond 

Johnston,  Hilliard  Pond 

Lamar,  Andrews  Mill  Pond 

Lanford,  Beaver  Dam  Pond 

Laurens,  Ix>ng  Branch 

Liberty,  Lang  Pond 

Wood  Pond 

Marion,  LeGette's  pond 

Mount  Holly,  Medway  Lake 

Neeses,  Corbett  Pond 

North,  Jones  Pond 

Pageland,  Funderbunk  Pond 

Jenkins's  pond 

Pomaria,  Cannons  Lake 

HoUoway  Pond 

Price  Pond 

Roebuck.  Periwinkle  Pond 

Rock  Hill,  DaviqPond 

St.  Matthews,  High  Hill  Creek 

Salley,  Corbitt's  pond 

Sawyer's  pond 

Varm  's  pond 

Simpsonville,  Woods  Pond 

Society  Hill,  Sumner  Pond 

Spartanburg,  Fresh  Creek 

Pearson  Lake 

Swansea,  Poole's  pond 

Trenton,  Cogbum  Pond 

Harling's  pond 

Hatchers  Pond 

Martins  Pond 

Ropers  Pond 

Sandy  Pond 

Silver  Pond 

tJlmers,  Cope's  pond 

Winnsboro.  Fairfield  Cotton  Mill  Pond 
South  Dakota: 

Hartford,  Wall  Lake 

Tennessee: 

Algood,  Verble's  pond 

Baxter,  Rice's  pond 

Big  Sandy,  Davis  Pond 

Bhiil  City,  Hobton  River,  South  Fork 


Finger- 

lincs, 

yearlings, 

and 

adults. 


700 
50 
100 
60 
250 
20 
20 
40 
20 
20 
100 
100 
250 
70 
400 
125 
100 
600 
50 
50 
125 
250 
300 
300 
300 
260 
100 
50 
50 
50 
100 
100 
100 
600 
125 
100 
50 
200 
50 
50 
600 
600 
500 
600 
100 
100 
150 
150 
100 
50 
300 
50 
650 
650 
650 
200 
300 
500 
100 
700 
100 
100 
125 
100 
100 
100 
100 
50 
50 

500 

100 

100 

150 

1,000 


Disposition. 


Tennessee— Continued . 

Concord,  Kincer's  pond 

Fayetteville,  Elk  River 

Gallatin.  Jameson's  i>ond 

Gates,  Bain's  pond 

Lewisburg,  Taylor's  pond 

Moimtain  City,  McQueen's  i>ond 

Pinson,  Ha\'nes  Pond 

Rickman,  Wilson's  pond 

Slayden,  Gilmore's  pond 

Trenton,  Baileys  Pond 

Texas: 

Abflene.  Twin  Lakes 

Anson,  Norman  Lake 

Arlington.  Beckman's  i>ond 

Athens,  Flag  Lake 

Atlanta,  Cameron's  pond 

Bassatt,  Corley's  pond 

Beeville,  Beeville  Substation  Reser- 
voir  

Beckville,  Browning's  pond 

Blanket,  Turner's  pond 

Blossom.  Furgerson's  pond 

Brady,  Shuler  Pond 

Bridgeport,  Lake  View 

Burton,  Jaroszewsky 's  pond 

Watson's  pond 

Caldwell,  Fay  Lake 

WflsonLake 

Canadian,  Todd's  pond 

Canyon  City,  Terra  Blanca  Creek 

Carthage,  Buck  Pond 

Roger's  pond 

Celina,  Moore's  pond , 

Channing,  Cheyenne  Lake , 

Chico,  Kirby  Crock 

Clarendon,  Renfroe's  IcJce 

Clarksville,  McKlnnev  Pond 

Claude.  Duffel's  pond 

Colorado,  Cook's  pond 

Coolidge,  Armours  pond 

^  Comanche,  Hill  Crest  Pond 

Commerce,  Looney'spond 

Dallas,  Kid  Springs  Fond 

Datura,  Pritcnard's  pond 

Devine,  Howard's  'pond 

D'Hanis,  Seco  Creek 

Eddy,  Hairston's  pond 

El  Campo,  Moots  Pond 

Elgin,  Burke's  pond 

Proschl  pond 

Elmendorf,  Lander  Lake 

Estelline,  Vardy's  pond 

Falfurrias,  Thompson's  pond 

Fannin,  Wind  MUl  Pond 

Floyd,  Allen  Lake 

Fluvanna,  Peterson's  pond ' 

Franklin,  Rook  H  ill  l^nd i 

Gilmer,  Smart's  pond 

Goliad,  MathLs's  pond 

Grand  Saline.  Stanford's  pond i 

Grapeland,  Ciioflln's  pond | 

Darsey's  pond j 

GuicePond 

Greenville,  Hale's  pond 

Haskell,  Baldwin  Lake 

Hebbronville,  Lane's  pond 

Henderson,  Moss's  i)ond ' 

Shodden's  pond | 

Hermleigh,  Meiers  Pond 

Holland,  Morkham's  pond 

Hondo,  Leinwel>er's  pond 

Hubbard,  Farm  Pond 

Ganze'spond 

Water  Works  Lake 

Humble,  Fondren  Oil  Co.  Pond 

Jefferson,  Sarber  Lake ' 


Finger- 
lings, 
yearlings, 
and 
adults. 


200 
1,000 
100 
100 
150 
200 
150 
150 
100 
100 

100 
50 
200 
200 
150 
100 

100 

100 

50 

50 

100 

50 

200 

200 

300 

800 

50 

100 

100 

50 

200 

100 

50 

50 

20 

50 

50 

100 

50 

200 

50 

100 

100 

200 

100 

100 

50 

100 

200 

50 

200 

50 

350 

50 

60 

200 

50 

150 

50 

200 

100 

40 

50 

50 

150 

150 

50 

100 

100 

100 

100 

200 

60 

300 


100 
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Distribution  op  Fish  and  Egos,  Shown  by  Locality  and  Species,  foe  Fiscal 

Year  1912— Continued. 


SUNFISH  (BREAM)— Continaed. 


Disposition. 


Tex&»— Contixiued. 

Kautman,  Owl  Lake 

Kemp,  Gamer  Lake 

McFall's  pond 

Kflrrville,  Heinen's p^nJ 

LambdJn,  Indian  Creek 

Lambdin  Lake 

MudCree'v 

Saline  Creek 

Le  Roy,  Cole's  pond 

Longvlew.  Sabine  Country  Club  Lake 

Lorune,  Edmonston's ponl 

Lufkln,  City  Reservoir.  * 

liabamc.  Cany  Cree.c , 

Cockerell's  p  ui.l 

Gibbs'sponl 

Hearn's  p  jn  1 

Sam's  lake 

Harathon,  Spruce  I'on  1 

Marfa,  Middteton's  pon  1 , 

Moss  Lake 

Thomas's  po:i  I 

Mariana,  O'Connors  I'ond , 

Marion,  Staats's  pond 

Mexia,  Felz's  pond 

Midland,  Sligo  Lake 

Webb's  pon  J 

Mineola,  Butler  Lake 

Charter  Lake 

Emory  Pon  1 

Rock  Falls  Club  Lake 

Vessy  Pond 

Morgan,  Robinson's  poud 

Mnldoon,  Berry 's  lake 

Nocona,  Wilton's  pon  I 

Odessa,  Cottonwood  Tan  I 

Printx's  pond 

Paris,  Lonj^  Pond 

Williams's  pond 

Pittsburg,  Fomdale  CIu  *  i.ake 

Point,  Simmons's  pond 

Poteet,  Languniilis  Re  ><;.•  oir 

Pritchett,  HoUoway's  p  )n  I 

Purdon,  Forshaw's  pond 

Putnam,  Harwell  Pond 

Reagor  springs,  Reagor  Springs  Lake. 

Rice,  Wheeler's  pond 

Riviera,  Boulevard  Reservoir 

Rosenberg,  Blaiischies's  i>ond 

Rotan,  Fair  Lake 


Finger- 
lines, 
yearlings, 
and 
adults. 


100 

150 

75 

100 

50 

100 

50 

200 

100 

600 

60 

50 

50 

150 

76 

76 

60 

200 

60 

260 

160 

60 

400 

200 

100 

50 

600 

600 

200 

600 

100 

50 

50 

60 

50 

50 

100 

200 

500 

150 

300 

100 

200 

200 

100 

150 

100 

250 

100 


Disposition. 


Texas— Continued. 

Rotan,  Terrell's  pond 

Saginaw,  Big  Fossil!  Creek 

San  Marcos,  San  Marcos  River 

Seagonville.  Lewis's  pond 

Spoflord.  Hobb's  pond 

Stamford,  Hughes^s  pond 

Sunset,  Hodge's  pond 

Tahoka,  McGonagill's  pond 

Tolbert,  North  Pond 

Tyler,  Green  Brier  I.4ike 

HittsLake 

Massey's  pond 

Mud  Creek 

Neeches  River 

Sabine  River 

Water  Works  Pond 

Whitaker's  lake 

Uvalde,  Flowcrs's  pond 

Waco,  Holland's  pond 

Lake  Riverside 

Thagard's  pond 

Weatherford,  Clear  Lake; 

Silver  Lake 

Webster,  Bouton's  pond 

Wichita  Falls,  Wichita  Falls  Lake. 
Virginia: 

Baskerville,  Childrens  Lake 

Sprmg  Lake 

Beaver  Dam,  Rice's  pond 

Coebum,  Yates's  pond 

Dimn  Loring,  Lake  WilljwTnero. . . 

Kenbridge,  Gee's  pond , 

Rutherglenn,  Cash  ell's  pon  I 

The  Plains,  Furcron's  pond 

West  Virginia: 
Berkeley  Springs,  Warm  Springs.., 

MannUigton,  Park's  pond , 

Paw  Paw,  Arnica's  pond 

Shepherdstown,  Potomac  River. . . 
Wisconsin: 
Colfax,  Bie  Eddy  Pond 

Lake  CoUax 

Point  of  Rocks  Pond 

Independence,  Bugle  Lake 

New  City  Pond 

Vesper,  Maple  River  Pond 

Washburn,  Tannensee  Lake 


Finger- 


yearhngs, 

and 

adults. 


Total  a. 


100 

130 

550 

50 

IdO 

100 

50 

50 

50 

r,oo 

2X) 
100 
600 

5(y) 

500 
300 
200 
50 
150 
IfK) 
2(X) 
I.iO 
100 
100 
130 

200 
200 
200 
100 
100 
100 
200 
150 

100 

lOO 

200 

22.165 

50 

100 

50 

800 
800 
500 
100 

^2J<,300 


PIKE  PERCH. 


Disposition. 


Arkansas: 

Arkadelphia,  Caddo  River 

Ouachita  River 

Brentwood,  White  River,  West  Fork. 

Sylamore.  Raccoon  Creek 

C(mnecticut: 

Hadlyme,  State  fish  commission 

Naugatuck,  Davis  I*ond 

Watertown,  Smilter  Pond 

Illinois: 

Barrington,  Lake  Zurich 

Frankfort,  Hickory  Creek 

Hinsdale,  Salt  Creek 

Meredosia,  Meredosia  Ba v 

Orangeville,  Richland  Creek 


2,000,000 


100,000 
300.000 
250.000 
300,000 


500,000 
500,000 

600,000 
300,000 
300,000 
200,000 
400,000 


a  Lost  in  transit,  790  flngerlings. 
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Distribution  of  Fish  and  Eoos,  Shown  by  Locality  and  Species,  for  Fiscal 

Year  1912 — Continued. 

PIKE  PERCH— Contlxiued. 


Disposition. 


Illinois— Continued. 

Sandwich,  Fox  River 

Thornton,  Thornton  Fond 

Wilmington,  Kankakee  River 

Indiana: 

Angola,  Snow  Lake 

Culver,  I<ake  Maxlnkuckee 

Fremont,  Lake  George j 

Indianapol is,  A pplicant '    3,000,000 

Leesburg,  Ttopecanoe  Lake 

Vinoennes,  R  o  oesons  Lake , 

Iowa:  I 

Chester,  Upper  Iowa  River ' 

Lime  Springs,  Upper  Iowa  River 

Randall.  Little  WaU  Lake ' 

Staceyville,  Little  Cedar  River 


Paola,  Bull  Creek 

Kentucky: 

Barbourville,  Cumberland  River 

Bumside^umberland  River,  Tributao' 

Jackson,  Kentucky  River,  North  Fork 

Pikevflle,  Big  Sandy  River 

Mount  Sterling,  Slate  Creek 

Maryland: 

Baltimore,  Herring  Pond 

Hancock,  Potomac  River 

Middle  River,  Middle  River 

Washington  Junction,  Monocacy  River 

Washington  Junction,  Potomac  River 

MasBachusetts: 

Greenfield,  Connecticut  River 

Huntington,  Norwich  Pond 

Michigan: 

Algonac,  St.  Clair  River 

Bay  City.  Saginaw  Bay 

Clyde.  Fish  Lake 

Detroit,  Detroit  River 

Jackson,  Spring  Arbor  MUl  Pond 

St.  Joeeph,  Chapin  Lake 

Minneflota: 

Jenkins,  Stony  Lake 

Whiteflsh  Lake 

Lanesboro,  Root  River 

Root  River,  North  Branch 

Root  River,  South  Branch 

Le  Claire  Point,  Lake  of  the  Woods 

Missouri: 

Brownwood,  Castor  River 

Cabool,  Piney  River 

Lebanon.  Niangua  River 

St.  Josepn.  State  fish  commission 

New  Hampshire: 

Center  Osslpee,  Ossipee  Lake 

Claremont,  Crescent  Xake 

Winchester,  Forest  Lake 

New  Jersey: 

Rackettstown,  Allamuchy  Pond 

Hoboken,  Lake  Hopatcong 

Rockaway,  Shongum  Pond 

New  York: 

Addison,  Canisteo  River 

Cambridge,  Lake  Lauderdale 

Schoolhouse  Pond 

Carleton  Island,  St.  Lawrence  River 

Grass  Bay,  St,  Lawrence  River 

Highland  Falls,  Cranberry  I.aVe 

Popolopen  Lake 

Monticello,  Kiamesna  Lake , 

Mud  Creek,  Lake  Ontari  j i 

New  York,  New  York  Aquarium i    1 , 000, 000 

Ravenna,  Ravenna  Reservoir , 

Troy,  Hudson  River , 

Walden.  Wallkill  River 

Wayland,  Loon  Lake , 

Ohk>: 

Antwerp,  Maumee  River I , 

Cary,  Tymochtee  Creek 

Keljys  Island,  Lake  E  rie { 

Lake  View,  Indian  Lake I 


Fry. 


15,000,000 


700,000 
300,000 
600,000 

1,800,000 

2,100,000 

800,000 


800,000 
800,000 

400,000 
400,000 
400,000 
400,000 

150,000 

600,000 
.')00,000 
400,000 
500,000 
400,000 

200,000 
500,000 
200,000 
200,000 
200,000 

1,000,000 
1,500,000 

2,500,000 
1,500,000 

500,000 
3,000,000 

500,000 
2,000,000 

390,000 
520. OOP 
100,000 
100,000 
75,000 
240,000 

350,000 
200,000 
350,000 


800,000 
500,000 
500,000 

300,000 

2,450,000 

300,000 

1,000,000 

500,000 

500,000 

3,000,000 

3,000.000 

500,000 

500.000 

1,000,000 

2,000,000 


500,000 
1,000.000 

600,000 
1,500.000 

600.000 

200,000 

10,000.000 

1,000,000 
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Distribution  of  Fish  and  Koqs,  Shown  by  Locality  and  Species,  for  Fiscal 

Year  1912 — Continued. 

PIKE  PERCH— Continued. 


Disposition. 


Ohio— Continued . 

Middle  Bass  Island,  Lake  Erie 

Oak  Harbor,  Portage  River 

Port  Clinton,  Lake  Erie 

Put-In  Bay,  State  fish  eommission 

Pennsylvania: 

Canton,  Lake  Napahwin 

Eagles  Mere,  Eagles  Mere  Lake 

EcHo  Lake,  Echo  Lake 

LewLstowni  Junction,  Juniata  River 

Mount  Union,  Juniata  River 

Newport,  Big  Buffalo  Creek 

Little  Buffalo  Creek 

Susquehanna,  Susquehanna  River 

Tionesta,  Alleghany  River 

South  Dakota: 

Alexandria,  James  River 

Britton,  Clear  Lake 

Langford,  Four  Mile  Lake 

Red  Iron  Lake 

Madison,  Lake  Madison 

Vermiilion,  Charrlins  Lake 

Volga,  Lake  Oakwood 

Lake  Tetonkaha 

.Tennessee: 

Sedalia,  Mulberry  Creek 

Powels  River 

•Vennont: 

"^    Brandon,  Lake  Hortonla 

Brattleboro,  Wantastiket  Lake 

Burlington.  Lake  Champlain 

Concord,  Hall's  pond 

Greensboro,  Long  Pond 

Lunenburg,  Neals  Pond 

Miles  Pond,  Miles  Pond 

Newport,  Pensioners  Pond 

North  Ferrisburg,  Lewis  Creek 

Rocky  Point.  Groton  Pond 

Rutland,  Lake  Bomoseen 

[8wBnton,  Lake  Champlain 

Missisquoi  River 

Vergennes,  Little  Otter  Creek 

Otter  Creek 

Walden.  Coles  Pond 

Wallls  Pond,  Wallis  Pond 

Wells  River.  Wells  River 

West  Danville,  Joe's  pond 

West  Milton,  La  Moille  River 

iVlrginia: 

Courtland,  Nottoway  River 

Danville,  Dan  River 

Sandy  River 

Emporia,  Fountain  Creek 

Front  Royal,  Shenandoah  River 

Strasburg,  Shenandoah  River 

West  Virgin^: 

Buchannon,  Buchannon  River 

Charleston,  Elk  River 

Gassaway,  Elk  River 

Romney,  Potomac  River,  South  Branch , 
Wisconsin: 

Baraboo,  Devils  Lake 

Colfax,  Lake  Colfax 

Elkhart  Lake,  Crystal  Lake 

La  Crosse,  Chamberlain  Creek 

Crosby  Creek 

Dark  'Creek 

French  Lake 

Joe  Lynn  Creek 

Log  Chute  Creek 

Ly ties  Bay  Creek 

Spring  Creek 

Swift  Creek 

Wigwam  Creek 

Mercer.  Trude  I^ake 

Okauchee,  Okauchee  Lake 

Random  Lake,  Random  Lake 

Rib  Lake,  Spirit  Lake 

Stevens  Point,  Wisconsin  River 

Taylor  Lake,  Taylor  Mni  Pond 


Eggs. 


101,500,000 


Fry. 


9,fi00,000 

600,000 

10,000,000 


1,000,000 
1,000,000 
600,000 
300,000 
300,000 
200,000 
200,000 
1,000,000 
800,000 

400,000 
100,000 
150,000 
150,000 
150,000 
400,000 
150,000 
150,000 

500,000 
400,000 

1,000,00(7 

1,000,000 

250,000 

500,000 

1,000,000 

500,000 

500,000 

600,000 

2,000,000 

800,000 

1,000,000 

15,000,000 

65,350,000 

2,000,000 

2,000,000 

600,000 

500,000 

1,000,000 

1,000,000 

10,000,000 

500,000 
700,000 
400,000 
300,000 
300.000 
300,000 

500,000 
1.000,000 
1,000,000 

500,000 

200,000 

225,000 

175,000 

50,000 

£0,000 

£0,000 

100,000 

50,000 

60,000 

50,000 

50,000 

50,000 

60,000 

1,000,000 

400,000 

175,000 

200,000 

500,000 

235,000 
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D  Spkcieb,  por  Fibg&l 


FIKE  F£RCB-ContiDn«l. 


Dtapodttan. 

EgBl 

rry. 

Whoniriii-ContlaiMd. 

5 
1 

122,  SOD,  on 

. 

Unn,  and 


Helna,  UliilHlppI  Rhrer 

B«U«vu«.  ICtoBbBlppI  BlT«r 

Noctli  ICoQrocor,  VMaalppl  Rlw. 

Total 


YELLOW  PERCH. 


1 

Dbpo<itiOD.                                                     Eega. 

Fry. 

BS 

ColDndo: 

Comwcticbt: 

6,000,000 

ilWUIN) 

Ekum: 

■  ■        en 

E          ■» 

2«       at 

,.    s 
^    i 

m 

4       at, 

4C          00 
00 

1  on,  000 

nLort  Id  tnnslt,  300,000  &T- 
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I>I8TiaBXJTION  OF  FiSH  AND  EOOS,  ShOWN  BY  LOCALITY  AND  SPECIES,  POE  FISCAL 

Ybab  1912 — Continued. 
YELLOW  PERCH-Continued. 


Disposition. 


Pleasant  Hill,  Kellogg  Lakes 

St.  Joseph,  State  fish  commission 

New  Jersey: 

Gillette,  Passaic  River 

Princeton,  Carnegie  Lake 

New  York. 

Battery  Park,  New  York  Aquarium. . . 

Camden,  Fish  Creek 

Cape  Vincent,  St.  Lawrence  River 

Fallsbm^,  Ruddicks  Pond 

Lockport,  Red  Creek 

Behenectady,  Mohawk  River 

Veeders  Pond 

Walden,  WaUkiU  River 

North  Carolina: 

Henderson,  Harris  Pond 

Stovall,  Gregory  Pond 

Oklahoma: 

Mountain  Park,  Bermuda  Lake 

Pennsylvania: 

Bracknev,  Quaker  Lake 

Brookdale;  Ducwent  Water , 

Stroudsburg,  Chke  Maskenozha 

Ifonoe,  Baimian'spond 

Becker's  dam 

New  Berlin,  Maurers  Pond 

Saxton,  Raystown  Branch 

WellsbozD,  Charieston  Creek 

Vermont: 

Brandon,  High  Pond 

Burlington,  Lake  Chami^ain , 

Hog  Island,  Lake  Champlain 

Joes  Pond.  Lake  St.  Joseph 

Lyndonviile,  Bean  Pond 

Chandler  Pond 

Pasture  Pond 

Swanton,  Mlssisquoi  River 

Vir^nJa: 

Butterworth,  Butterworth  Pond 

Dogue  Creek,  Potomac  River 

Elkton,  Shenindoah  River 

Harrisonburg,  Muddy  Cieek 

Lake,  Coan  Pond 

Little  Hunting  Creek,  Potomac  River. 

New  Market,  Smith  Creek 

Norfolk,  Pleasure  Lake , 

Petersburg,  Branders  Pond 

PohlclE  Creek,  Potomac  River 

Richmond,  Association  Pond: 

Stony  Creek,  Chappelle's  mill  pond. . . , 

Suffolk,  Lake  Tranquil 

West  Virginia: 

ShepberdStoWB,  Potomac  River 

Wisconsin: 

Bangor,  Larsons  Lake 

Neahonoo  Pond 


Eggs. 


2,500,000 


1,000,000 


Total 


8,500,000 


Fry. 


600,000 
795,000 


50,000 


600,000 


800,000 
100,000 
100,000 


400,000 


600,000 

160,000 

1,000,000 

1,000,000 

500,000 

500,000 

500,000 

1,600,000 

200,000 

16,(»7,3d0 

500,000 

800,000 

100,000 

18,963,475 

800,000 

200,000 

800,000 

21,998,705 

200,000 

800,000 

300,000 


474,284,595 


Flngerllngs, 
yearlinra, 
and  adults. 


200 


80 


120 

376 

70 

80 


50 
60 

100 

80 
500 


80 


65 

100 
100 


5, 9*40 


STRIPED  BASS. 


Disposition. 


North  Carolina: 

Columbia,  Scoppemong  River. 

Washington,  Pamlico  River.... 

Weldon,  Roanoke  River 

Virvdnia: 

Norfolk,  Tanners  Creek 


Fry. 


500,000 

800,000 

3,556,000 

500,000 


Total I      5,356,000 


a  Lost  in  transit,  25  fingeriings  and  645,000  fry. 
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DiSTRiBtmoN  OP  Fish  and  EaoB,  Shown  bt  LocAurr  and  Species,  for  Fiscal 
Year  1912— Continued. 

WHITE  FEKCH. 


Dlspoaition. 

Eggs. 

Fry- 

3£' 

500,000 

500,000 

600,000 

( 

is,oc»,ot» 

600,000 
SSooo 

1,000,  wo 

2,  MO,  000 

6,000,000 
10,000,000 
64,000,000 

1 

:  i 
i  i 

as 

1,000.000 

760,000 

,fioo;ooo 

760,000 
TW.OOO 
760,000 
600,000 

'■SX 

600,000 
600,000 
000,000 

SKooo 

260,000 
1,000,000 
■600;000 

600.000 

600,000 

760  000 
6001000 

760,000 
1, coo;  000 

""jffiiwLo.p™..!". 

*'"w2^,  W^MURIw 

Vomont:  ' 

18,000,000 

161. 900,000 

SUBLT. 

lUnt: 

fl,s7^ooo 

100  660 

M,  400,000 

-ssiz^ 

1,000,000 
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Distribution  of  Fish  and  Egos,  Shown  bt  Locautt  and  Spbcibs,  for  Fibgal 

Year  1912— Continued. 

SMELT— Ootitinoed. 


Disposition. 


New  York: 

Battery  Park,  New  York  Aquarium 

Sabattis,  appucant 

Vermont: 

Readsboro,  applicant 

West  Bametf ,  applicant 

Wifloonsln: 

Hudson,  applicant 

Total 


Eggs. 


250,000 
5,000,000 

500,000 
600,000 

1,000,000 


27,660,000 


Fry. 


9,575,000 


WHITE  BASS. 


Disposition. 


FingerllngB, 

yeaxUnss, 

and  adults. 


100,080 


Illinois: 

Benton,  Freemans  Pond 

lows: 

Bellevue,  Mississippi  River 

Lansing,  Mississippi  River 

North  McOregor,  Mississippi  River 

Total 

FRESHWATER  DRUM 

Arkansas: 

Helena,  Mississippi  River 

Iowa: 

BeUevuB,  Mississip];)!  River 

Lansing.  Mississippi  River 

North  McOiegor,  Mississippi  River 

Total 


Fingerlinei, 

yearllnra, 

andadtuts. 


120 

680 
100 
600 


1,600 


7,280 

1,940 
1,000 
1,600 


11,720 


COD. 


Disposition. 


Fry. 


Maine: 

Boothbay  Harbor,  Boothbay  Harbor 

Linekin  Bay 

East  Boothbay,  Linekin  Bay 

Massachusetts: 

Beverly.  Massachusetts  Bay 

Falmouth,  Buzzards  Bay 

Great  Harbor 

Nantucket  Sound 

Quissett  Harbor 

Vlnejrard  Sound 

Qloocester,  Atlantic  Ocean 

Ipswich  Bay 

Massachusetts  Bay 

Oosnold,  Buzzards  Bay 

Nantucket  Sound 

Vineyard  Sound 

Manchester,  Massachusetts  Bay 

Rockport,  Atlantic  Ocean 

Tarpaulin  Cove,  Vineyard  Sound 

Woods  Hole,  Eel  Pond 

Total 


2,940,000 

2,552,000 

738,000 

15,130,000 

1,178,000 

21,380,000 

5,454,000 

860,000 

2,067,000 

12,310,000 

2,230,000 

1,190,000 

4,302,000 

174,000 

42,811,000 

11,960,000 

5,800,000 

108,742,000 

295,000 


237,123,000 
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]  Specibs,  fob  Fiscal 


UassBdiaMtta: 

Be<rarly,  Uiaaubosetta  B>r. 

GoaXgTpawldi  Bar 

Ohauenv,  Atluthi  Ocean. . 
InwIchB 

Rodcpcrt,  Atbntlo  Ocnn. . 

InwldlBar 

TupaaUii  Cove,  Vineyard  Sound 

Total 

HADDOCK. 

lame: 

Boothb»  Harbor,  llDOCbba;  Hubor 

isssachusetts: 

Bsverlf ,  HassadiiiaDtIs  Bay 

Olouceaier,  Atlantic  Ocean 

IjwwidiBBy 

Oosnold,  Vlnjyard  floimd 

Rockport,  Atlantic  Oa«n 

Ipswlcli  Bay 

Total 

FLATFISH, 


BMthb«T,SlwoiK»t  River 

Boolbbey  Harbor,  Boottibay  Harbor. 

Llneliinfiay 

Towosead  Out... 

Bait  Boolhbay ,  Chrlslmaa  Cova 

Llnekln  Bar 

Bouthport,  Ebaooook  Harbor 

PlgCova 

Townwnd  Oat 

Wot    Bootbtiav    Hartior,    West 

Bootlibay  Harbor 

Uaaaacliuaetla: 

Barsrly,  llaaaadiuiiettB  Bay 

Taliuouth,  Bnuords  Bay 

Qreat  Harbor 

Nentueke  t  aouod 

Qulaselt  liarhor 

Olouoaslar,  Amibqiiam  River 

Italng: 

BIddefOrd  Tool,  Biddarbrd  Pool 

Wood  Island  Har- 
bor  

BoolbbayLBoothbay  Harbor 

Boothbay  Harbor,  Boothbay  Harbor 

Townaend  Out... 

Brlilol,  Johns  Bey 

Brooklyn,  EggemoKgln  Reach. 

Camden,  Camden  Harbor 

Lozelta  Island  ITartx>r 

Cape  POTpolae ,  Cape  Porpoise  Harbor 

Corea,  Oouldsboio  Bay 

Cranberry  Isle,  Isletord  Harbor 

Camarlseotta,  Damarlwolla  Blver. . 


Lackeys  Bay 

Nantucket  Bound 

Mancbester,  Ifassachusells  Bay. . . 
NotakB  Point,  Nantucket  Sound., 

Ronkport,  Ipswich  Bay 

Rockport  Harbor 


Waquolt,  Waquolt  Bay. . . 


Rhode  Island: 


d,  NarTBgansett  Bay . . . 
WtekTord  Harbor... 


Haino— Continued. 
Deer  Isla,  Southwest  Harbor. . 
Htonlnston  Harbor.. 


East  Stubaa,  Pigeon  BUI  Bay... 

Ellsworth,  Union  River 

Fraeport,  Casco  Bay 

Frlendihlp,  Delanoe  Cove. 

Friendship  Harbor.. 


Harmans  Harlit- . 
Ooose  Harbor,  Oull  of  Maine.. 
Oouldsboro,  ProapecC  Harbor. . 
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LO  BST  E  It— CoMIddkI. 


.„^ 

DlsRP^Uon. 

Fry. 

lUlne-CoDtlDued. 
Ide  ol  Sho^a.  Isle  ol  Sboah  Harbor. 

'"""""■SnSC:::::::; 

2,000 

a.m 

2,000 

li 

1,00( 
2S( 

a;oo( 

000 

i 

TOO 

i 
i 

000 
ooo 

z 

ooo 

ooo 

Mfllne-CoiHtoued. 
Swaos  Isliod,  Mbituan  Harbor 

Tenant  Harbor  Wheelers  Bay"::::: 

VhialHBYBn.  jlenobKolBsy 

Vlaamavenliarbor.. 

SOO 
1,000 

7,501 

;« 

'60( 

m 

1,00( 

z,oa 

J 

'fOi 

1 

90t 

ono 

Northwest  ilBTbor 

New  Hempshiie: 
Hampion,  Haaiptoa  Harbor 

N^Sl^le,  Lime  New  Harbor!:::: 

000 

Massachusetls: 
Annlsquara,  Annisquam  River... . . 

nn 

Ji*"^"*""""'™- 

DevUs  i'oot  I'assaee,  Ureal  iluboc.. 

Olouoeslar,  .\milsquani  liivw. 

plo^^r^narbor. 

Bockport,  Rockport  nsrbor. 

Oraj^l5lanl?GreatnMtor 

MO 

Soath  Addison,  WasaCova 

000 

ooo 

etnitbport,  Ebeocook  Harbor 

Tarpaiuin  Cove,  VlneyaiJ  Sciiid . . . 
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IDENTIFICATION  OF  THE  GLOCHIDIA  OF  FRESHWATER 

MUSSELS. 


By  Thaddbus  Surbbr, 
AsMtant,  U.  S.  Biological  Laboratory ,  Fairpoft,  Iowa. 


While  carrying  on  experiments  in  the  artificial  infection  of  fishes 
with  the  glochidium  larvae  of  freshwater  mussels  at  the  Fairport 
Biological  Laboratory,  the  question  of  suitable  hosts  for  the  various 
species  arose  almost  at  the  beginning  of  the  work;  for  while  we  were 
quite  successful  with  certain  species  others  gave  but  very  indifferent 
results.  This  naturally  led  to  search  for  natural  hosts  of  the  various 
species,  during  which  it  became  necessary  to  examine  the  gills  and 
fins  of  many  fishes,  a  work  which,  though  it  has  in  reality  only  begun, 
is  already  fruitful  in  results  and  opens  up  a  wide  field  for  research. 
In  fact,  the  artificial  propagation  of  the  mussel  depends  to  a  cer- 
tain extent  upon  these  results;  and  my  object  in  writing  this  paper 
at  the  present  time  is  to  stimulate  such  investigation,  which  will 
amply  reward  those  who  care  to  take  it  up. 

The  identification  of  the  various  species  while  in  a  parasitic  stage 
presents  some  difficulties.  The  only  available  figures  of  glochidia, 
so  far  as  I  know,  are  those  made  by  Lea,**  who  figures  a  great  many 
species,  but  not  very  accurately  as  to  relative  size,  etc.,  and  his 
figures  are  therefore  of  little  use.  Lately  Lefevre  and  Curtis  have 
given  some  most  excellent  figures,  with  measurements,  but  the 
species  are  few. 

The  requisite  is  a  complete  collection  of  the  various  species  care- 
fully mounted,  from  which  proper  camera-lucida  drawings  can  be 
made  to  a  uniform  scale.  Such  a  collection  has  been  attempted  in 
the  present  undertaking,  and  the  figures  submitted  herewith  repre- 
sent about  40  species,  most  of  them  forms  occurring  in  the  Missis- 
sippi River  in  the  vicinity  of  Fairport,  but  supplemented  by  a  few 
from  the  Cumberland  River,  the  Ohio,  and  a  few  other  points  where 
investigations  have  been  carried  on  by  Mr.  H.  Walton  Clark,  the 
late  J.  F.  Boepple,  and  myself. 

a  Lea,  Isaac:  Description  of  the  embryonic  forms  of  38  species  of  Unlonidse.  Journal  Academy  of  Nat- 
ural Bdenoes  Philadelphia,  2d  ser.,  vol.  iv,  pi,  5;  Description  of  52  species  of  Unionidie,  ibid.,  vol.  vm, 
supplement,  pi.  21. 
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4  GLOCHIDIA  OF   FRESHWATER   MUSSELS. 

In  order  to  secure  uniform  results  uniformity  in  the  preparation  of 
the  material  is  of  the  first  importance.  The  method  ^of  procedure, 
therefore,  briefly  stated,  was  throughout  as  follows:  A  section  of  the 
mussel  gill,  if  large,  or  the  entire  gill,  if  small,  is  first  carefully  removed 
and  killed  in  10  per  cent  formalm,  in  which  it  is  allowed  to  remain  a 
few  hours.  The  section  is  then  carried  through  alcohols  of  increasing 
strength  up  to  70  per  cent,  when  the  glochidia  are  teased  out  and 
stained  in  eosin  or  cochineal,  the  latter  stain  being  the  most  satis- 
factory in  most  cases,  after  which  hardening  is  carried  slowly  up  to 
95  per  cent  alcohol.  Oil  of  cloves  has  proved  to  be  the  most  satis- 
factory clearing  agent,  xylol  being  too  violent  in  its  action.  Mounts 
are  made  in  Canada  balsam.  The  same  method  has  been  pursued  in 
preparation  of  fish  gills  bearing  natural  infection  in  order  to  produce 
uniform  results.  This  method  gives  preparations  of  glochidia  in 
which  the  valves  of  the  shell  are  closed,  but  if  they  are  desired  ex- 
panded, then  the  method  used  by  Lefevre  and  Curtis  ^  is  recom- 
mended of  slowly  introducing  crystals  of  cocaine  or  chloral  hydrate 
into  a  watch  glass  containing  the  larvee. 

It  is  not  desirable  to  go  into  detail  in  the  description  of  the 
glochidium,  as  it  is  believed  reference  to  the  analytical  key  and  the 
figures  themselves  will  do  more  to  make  the  differences  apparent 
than  pages  of  descriptive  matter.  The  importance  of  the  glochid- 
ium in  the  classification  of  the  Unionidee  is  recognized,  but  to  try  to 
show  the  relationship  of  the  different  genera  and  species  at  this  time 
with  our  present  lack  of  material  would  be  unsafe,  to  say  the  least. 
At  the  present  time  it  will  be  best  to  call  the  reader's  attention  to  a 
few  important  points  only. 

It  has  been  ascertained  that  variation  in  size  is  comparatively 
slight  in  a  given  species,  except  in  one  instance,  where  some  glochidia 
of  L,  luteola  from  Clear  Lake,  Iowa,  were  found  to  be  uniformly 
smaller  than  those  of  the  same  species  taken  in  the  Cedar  River, 
but,  as-  the  adult  shells  from  this  lake  are  very  small  and  thin-shelled 
as  compared  with  those  from  the  Cedar  River,  the  difference  in  size  of 
the  larval  mussel  may  be  correlated.  There  was^  however,  in  this  case 
no  apparent  difference  in  the  shape  or  proportions  of  the  glochidia 
from  the  two  sources. 

Drawings  have  been  made  of  what  might  be  safely  considered  as 
typical  specimens,  except  in  the  case  of  Cyprogenia  irrorata  (fig.  11, 
pi.  i)  and  Quadrula  heros  (fig.  32,  pi.  n),  where  the  only  material 
available  was  not  quite  mature,  although  advanced  su^ciently  in 
development  to  give  a  most  excellent  idea  of  the  subsequent  shape 
and  size. 


a  Studies  on  the  reproduction  and  artificial  propagation  of  freshwater  mussels.    By  Oeoi^  Lefevre 
and  WInterton  C.  Curtis.    Bulletin  Bureau  of  Fisheries,  vol.  xxx,  p.  loO. 
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While  all  the  species  figured  are  not  of  uniform  development,  no 
change  of  form  nor  increase  in  size  would  occur,  except  as  above 
noted.  For  mstance,  S,  costaia  (fig.  7,  pi.  i)  is  more  developed 
than  L.  subrostrata  (fig.  16,  pi.  n),  and  this  again  is  greatly  advanced 
overQ.  grratii/ira  tfig.  19),  the  anterior  and  posterior  adductor  muscles 
having  become  completely  separated  in  costata,  less  so  in  auhrostraiay 
and  just  beginning  to  separate  in  granifera.  The  shape  and  relative 
position  of  the  adductor  muscle  before  separation  is  a  uniform 
feature  for  each  species,  and  its  importance  as  an  aid  to  identification 
should  not  be  overlooked. 

Sterki'*some  years  ago  (1903)  pointed  out  the  character  of  the 
glochidium  as  an  important  Jfa(ftor  in  the  classification  of  the  Unionida*, 
and  tliis  is  clearly  confirmed  in  the  case  of  L,  anodorUoides  and  L. 
faUadosay  the  adult  shells  being  very  often  inseparable,  in  fact,  their 
identification  as  separate  species  even  under  the  most  favorable  cir- 
cumstances being  difficult.  When  we  come  to  examine  the  glochidia, 
however,  we  find  that  there  is  not  only  a  difference  in  form  but  also 
in  size,  L,  anodorUoides  (fig.  21,  pi.  n)  being  smaller  and  sHghtly 
shorter  in  proportion  to  its  depth  than  L,  faUaciosa  (fig.  22,  pi.  ii). 

Owing  to  the  small  size  of  the  glocliidium  of  L,  gradlisj  and,  not- 
withstanding its  affinity  with  L.  (Proptera)  (data  in  the  structure  of 
the  soft  parts  of  the  adult  animal,  Ortmann^  (1911)  created  for  it  a 
new  genus — Paraptera.  If  size  and  general  slxape  alone  were  the 
controlling  factors  then  the  very  minute  glocliidium  of  both  Plagiola 
donadformis  (fig.  29,  pi.  ii)  and  P.  elegans  (fig.  30,  pi.  n)  would  place 
them  with  gracilis  were  it  not  for  the  gaping  margins  of  the  glocliidial 
shell  in  gra^is,^  in  which  respect  it  resembles  P.  securis.  The  position 
of  these  two  forms  (donadformis  and  elegans),  in  my  opinion,  remains 
in  doubt,  and  the  acquisition'  of  more  material,  with  careful  study, 
will  probably  reveal  much  of  interest  in  relation  to  these  small 
mussels. 

It  is  unfortunate  that  more  is  not  known  as  to  the  period  during 
which  the  Unionidae  are  gravid,  or  rather  as  to  when  they  carry 
well-developed  glochidia.  Unfortunately  investigators  are  not  in  the 
habit  of  giving  us  uniform  data  in  tjiis  respect,  the  term  ''gravid" 
having  too  wide  a  range  of  meaning  and  including  too  often  mussels 
which  we  may  designate  as  bearing  early  embryos,  late  embryos,  or  glo- 
chidia. In  the  case  of  the  short-period  breeders  it  does  not  matter 
so  much,  for  the  period  is  so  brief — a  month,  or  two  months  at  most — 
that  some  fair  idea  may  be  formed  of  the  date  on  which  to  expect 

a  Sterki,  v.:  Notes  on  the  UnlonldsB  and  their  daasUlc&tion.    American  Naturalist,  vol.  37,  p.  103. 

b  Ortnuum,  A.  E.:  A  monograph  of  the  Najades  of  Pennsylvania.  Memoirs  of  the  Carnegie  Museum, 
vol.  IT,  p.  334. 

e  Coker,  R.  E.,and  Barber,  T.:  A  note  on  the  metamorphosis  of  the  mussel  Lampeills  laevlsslmus. 
Biologica!  Bulletin,  vol.  xx,  p.  180,  and  pi.  1,  fig.  2a. 
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glochidia.  And,  again,  these  short-period  breeders,  particularly  sev- 
eral of  the  Quadrulas,  may  have  in  the  marsupium  at  the  same  time 
embryos  in  all  stages  from  the  earliest  on  up  to  those  with  perfectly 
developed  glochidial  shells.  As  an  instance  of  the  more  or  less  con- 
futed state  of  our  present  knowledge  of  the  breedilig  periods  of  the 
different  forms,  in  the  tables  of  "periods  of  gravidity"  to  follow  I 
have  placed  Quadrula  heros  among  the  long-period  species,  but,  I 
must  admit,  with  considerable  hesitation.  As  pointed  out  by 
Lefevre  and  Curtis  (1912),**  Frierson  found  it  gravid  in  Louisiana  in 
October  (embryos),  again  in  November,  and  immature  glochidia  in 
January,  while  their  own  observations  record  the  occurrence  of  early 
embryos  in  May.  The  late  J.  F.  Boepple  found  it  gravid  (immature 
glochidia)  in  the  Ohio  River  in  October  and  November. 

Lefevre  and  Curtis  give  Plagiola  degans  as  one  of  the  long-period 
breeders,  and  probably  this  is  correct,  but  the  only  times  at  which 
we  have  found  them  gravid  at  Fairport,  or  elsewhere,  are  during  May 
and  July.  Both  early  embryos  and  glochidia  have  been  found  in 
P.  dorvoLciformis  during  July,  but  at  no  other  time,  so  that  with  our 
meager  knowledge  of  these  forms  it  seems  rather  risky  to  include 
them  among  the  long-period  breeders  at  the  present  time. 

In  the  following  tables  of  gravidity  it  should  be  borne  in  mind  that 
records  are  for  months  during  which  it  is  known  the  species  bear 
glochidia  of  sufficient  development  to  begin  their  parasitic  life,  except 
in  the  case  of  Quxxdrula  heros  and  Cyprogenia  irroraia,  as  previously 
shown. 

a  Op.  cit.  Bulletin  of  the  Bureau  of  Fisheries,  vol.  xxx,  p.  144. 
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Species  vfith  long  period  of  gravidity. 


Spedes. 

Month  in  which  found  bearing  glochldia. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

AlflflTnidrnta  tniiKi^ktA. 

- 

X 
X 

caloeotuso . 

X 

X 
X 

X 

grandis 

X 
X 

X 

imbeclllis 

...... 

X 

X 

X 

X 

Anodantoides  feruasadaDUs 
mbcvHndracpw - . 

X 

Ardd^ff  confrftS'Ofnis. . 

X 
X 

C7inroffnnl&  iirorsteb 

X 
X 

X 

Drrnnus  dromus 

l4ininilL«?  alata 

X 
X 

"x* 

X 
X 

X 
X 
X 

X 
X 
X 

X 
X 
X 

X 

X 
X 

anodontoidcis. . . . 

capax 

falTaoicna 

X 
X 

X 

X 

X 

X 

"x" 

X 
X 
X 
X 
X 

X 

niflvinsr 

X 

iris 

Isevissinia 

X 
X 
X 
X 

"  x" 

X 
X 

IfmnripntiTiA, ,.,. . 

X 

X 

X 

X 

X 

X 

luteda 

recta 

X 

X 

X 

X 
X 

X 

subrostrata 

trabalisb 

X 
X 
X 

Tentrioosa 

X 
X 

X 

X 
X 

x" 

X 

X 
X 

X 
X 
X 

'  X  * 

Obovaria  eHiPRfs . . » 

X 

retiisa 

Plaslola  sftcurte 

X 

X 

X 

X 

X 
X 
X 
X 

X 
X 
X 
X 

Qoadrula  lieros 

X 
X 

StroDhitus  edentulua 

X 

X 

X 
X 

X 

X 

flymnhynota  oomnlanata. . 

fiftin  TirnftsiL 

X 
X 
X 

oostatA 

Tnificilla  mioata.  -    

X 

a  From  specimens  taken  by  Mr.  Clark  in  the  Yellow  River,  Ihd. 

&  From  specimens  taken  by  Clark  and  Boepple  in  the  Cumberland  River,  Ky. 


and  Teun. 


Species  with  short  period  of  gravidity. 


Month  in  which  found  bearing  glochidia. 

Species. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

X 

X 
X 

July. 

X 
X 
X 
X 
X 
X 
X 
X 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

0>kliniifi.rlft  mflATft  .          

X 
X 
X 

X 

PlflurobemA  aBsonns 

OnadmlA  ebma          

X 

mntATinvTA     .    ... 

X 

X 
X 
X 
X 

Tilimtft        

X 

■nnatlllftta      

TMistulosa      

soUda 

X 

triirana 

X 

X« 

X 

X 

X 

Triioffonift  tuberculata .   

Xa 

X 

TInio  sibbosns            

X 

X 

, 

a  Ohio  River  records  by  Mr.  Boepi^. 

While  it  is  not  my  intention  to  take  up  the  question  of  the  meta- 
morphosis of  the  glochidium  while  parasitic  on  the  gUls,  or  fins,  of  the 
fish,  it  is  advisable  to  make  brief  reference  to  the  record  by  Coker  and 
Surber  (1911)  "  of  the  growth  of  L.  Isevissima  supplemented  here  with 
a  similar  record  for  P.  donaciformis.    The  sheepshead  (Aplodinotus 

a  Op.  dti  Blologioal  Bulletin,  vol.  xz,  p.  179-182,  pL  1. 
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grunniens),  from  its  food  habits,  is  oftener  found  infected  with 
glochidia  than  probably  any  other  fish;  specimens  of  this  fish  taken 
August  9, 1910,  from  which  the  figure  shown  was  made  (fig.  41 ,  pi.  in), 
and  again  July  20,  1911,  have  been  found  to  be  the  hosts  for  many 
young  mussels  (P.  donaciformis)  j  all  deeply  encysted  on  the  gill  fila- 
ments and  showing  the  same  remarkable  growth  found  in  Imvissima. 
By  reference  to  the  figure  (fig.  41,  pi.  iii)  it  will  be  noted  that  the 
growth  is  extraordinary,  the  length  having  increased  during  para- 
sitism more  than  five  times  over  the  length  of  the  glocliidial  shell,  and 
with  increase  in  depth  in  proportion. 

As  pointed  out  by  Lefevre  and  Curtis  **  in  various  species  studied 
by  them  the  normal  growth  during  the  parasitic  period  is  very  slight, 
so  far  as  the  shell  is  concerned;  ''the  mussel  leaves  the  fish  with  only 
a  very  narrow  margin  of  adult  shell  protruding  beyond  the  glochid- 
ial  outline.  The  shape  is  still  that  of  the  glochidium,  *  *  *.'' 
Experiments  conducted  by  the  writer  at  the  Fairport  laboratory 
confirm,  this  in  the  case  of  i.  recta,  L.  anodontoidesj  and  Obovaria 
eUipsiSj  in  which  scarcely  any  mai^inal  growth  at  all  is  discernible. 

In  the  key  for  identification  of  the  species  of  unionid  glochidia, 
which  follows,  the  average  measurements  of  the  glochidium,  in  frac- 
tions of  a  millimeter,  are  given  immediately  following  the  name  of  each 
species.  The  length,  a  line  across  the  widest  part  of  the  shell  (anterior 
to  posterior  edge)  parallel  to  the  hinge  line,  is  given  first,  followed  by 
the  depth,  which  is  a  vertical  line  from  the  highest  point  of  the  hinge 
to  the  extreme  ventral  margin.  These  measurements  are  followed  by 
reference  to  figure  numbers  of  specimens  shown  on  the  plates,  an 
arrangement  which  it  is  hoped  will  facilitate  the  use  of  the  figures  in 
identification. 

Key  for  Identifigation  of  Unionid  Glochidia. 

Anodonta  type: 

Glochidium  large,  eubtriangular  in  shape,  usually  longer  than  deep,  with  a  spine  at 
tip  of  each  valve. 

1.  Hinge  line  straight,  or  nearly  so. 

a.  Length  greater  than  depth. 

Alatmidonta  caleeola,  0.300  by  0.255  mm.  (fig.  1). 
Anodonta  imbecillis,  0.310  by  0.290  mm.  (fig.  2). 
Strophiha  edentuhu,  0.350  by  0.285  mm.  (fig.  3). 
Sympkynola  oompreua,  0.353  by  0.313  mm.  (fig.  44). 
6.  Length  and  depth  about  equal. 

Anodcmta  grandis,  0.410  by  0.420  mm.  (fig.  45). 
Anodontoidesf.  mbcylindraceus,  0.330  by  0.330  mm.  (fig.  43). 

2.  Hinge  line  irregular,  undulate. 

aa.  Length  and  depth  almost  equal. 

Anodonta  corpulentaj  0.350  by  0.350  mm.  (fig.  4). 
Arddens  confragotua^  0.355  by  0.350  mm.  (fig.  5). 


a  Op.  cit.,  Bulletin  of  the  Bureau  of  Fisheries,  vol.  xxx,  p.  170. 
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aaa.  Depth  greater  than  length. 

Symphynota  complanata,  0.310  by  0.320  mm.  (fig.  6). 
Symphynola  costala,  0.385  by  0.390  nun.  (fig.  7). 
Alasmidanta  iruncata,  0.350  by  0.380  mm.  (fig.  42). 
Profteba  type: 

Glochidiimi  varying  greatly  in  size  in  the  different  species;  axe-head  shape;  with 
two  spines,  one  at  each  of  the  ventral  comers  of  the  shell,  or  spineless. 

1.  Glochidium  with  spines. 

a.  Size  large. 

Lampsilis  alata,  0.220  by  0.380  mm.  (fig.  8). 
aa.  Size  rather  small. 

Lampsilis  capax,  0.105  by  0.185  mm.  (fig.  9). 

2.  Glochidium  without  spines  (?). 

aaa.  Size  small. 

Lampsilis  Ixvissima,  0.100  by  0.155  nun.  (fig.  10). 
Lampsilis  type: 

Glochidium  semicircular,  or  semi-elliptical;  ventral  margin  rounded;  no  spinee 
present. 

1.  Glochidium  semi-elliptical;  ventral  margin  rounded. 

a.  Hinge  line  short  and  evenly  curved,  or  undulate. 
6.  Size  large. 

Plagiola  secwris,  0.230  by  0.330  mm.  (fig.  14). 
iMmpsilis  iris,  0.240  by  0.300  mm.  (fig.  46.) 
Lampsilis  luteola,  0.250  by  0.290  mm.  (fig.  15). 
Lampsilis  suhrostrata,  0.270  by  0.330  mm.  (fig.  16). 
Lampsilis  recta,  0.220  by  0.280  mm.  (fig.  17). 
Lampsilis  ligarMniina,  0.220  by  0.260  mm.  (fig.  18), 
Obovaria  retusa,  0.240  by  0.295  nun.  (fig.  47.) 
Qtbodrula  granifera,  0.290  by  0.355  mm.  (fig.  19). 
Quadrula  pustulosa,  0.230  by  0.290  mm.  (fig.  20). 
bb.  Size  medium. 

Lampsilis  anodontoides,  0.185  by  0.210  mm.  (fig.  21). 
Lampsilis faUadosa,  0.200  by  0.240  mm.  (fig.  22). 
Lampsilis  higginsi,  0.210  by  0.260  mm.  (fig.  23). 
Lampsilis  trabalis,  0.193  by  0.255  mm.  (fig.  40). 
Lampsilis  ventricosa,  0.205  by  0.255  mm.  (fig.  24). 
Obovaria  ellipsis,  0.210  by  0.265  mm.  (fig.  25).  • 

QwadruUi  melanevra,  0.175  by  0.200  mm.  (fig.  26). 
Quadrula  pustulata,  0.200  by  0.250  mm.  (fig.  27). 
bbb.  Size  very  small. 

Lampsilis  gracilis,  0.070  by  0.095  mm.  (fig.  28). 
Plagiola  donaeiformis,  0.060  by  0.063  mm.  (fig.  29). 
Plagiola  elegans,  0.060  by  0.070  mm.  (fig.  30). 
aa.  Hinge  line  straight,  or  slightly  depressed. 
c.  Size  small. 

Tritogonia  tuherculata,  0.085  by  0.100  mm.  (fig.  31). 
la.  Ventral  margin  obliquely  rounded. 
aaa.  Hinge  line  long, 
(f.  Size  large. 

Quadrula  heros,  0.260  by  0.340  mm.  (fig.  32). 


)  OLOCHIDIA   OF   PBE8HWATEB   MUSaELS. 

2.  Glochidium  Bemicircular, 

a.  Binge  line  long  and  nevly  Htraight. 
6.  Size  medium. 

■  QwiifruJaebma,  0.ieOby0.150mm.  (fig.  33). 
Qvadmla  plieata,  0.200  by  0.200  mm.  (fig.  34). 
QuodniZa  MJuJQ,  0.160  by  0.160  mm.  (fig.  3S>. 
Quadmia  Irigorui,  0.160  by  0.155  mm.  (fig.  36). 
TmneUla  $ukala,  0.200  by  0.205  mm.  (fig.  37). 
Unia  gibbosyi*.  0.200  by  0.215  mm.  (fig.  38). 
aa.  Hinge  line  diorter,  witb  gr&du&l  curve. 

ObliqUaria  rejUxa,  0.225  by  0.235  mm.  (fig.  39). 

3.  Glochidium  semicircul&r. 

a.  Ventral  mai^n  obliquely  rounded. 
h.  Hinge  line  long,  straight  or  elightly  curved, 
e.  Size  medium. 

Cyprogema  vrorato,  0.210  by  0.185  mm.  (fig.  11). 
Platrohana  «iopta,  0.220  by  0.200  mm.  (fig.  12). 

4.  Glochidium  Udney-diaped. 

a.  Hinge  line  long  and  Btni^t,  or  nearly  bo. 
b.  Size  medium. 

Dnmui  dmmtu,  0.190  by  0.100  mm.  (fig.  13). 
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FISHERY  AND  FUR  INDUSTRIES  OF  ALASKA  IN  I9I2. 


GENERAL  ADHNISTRATiyE  REPORT. 

By  Babton  Warsbn  Eybrmann,  Chuf,  AUuka  Fisheries  Service, 


The  Alaska  Fisheries  Service,  originally  covering  only  the  salmon 
fisheries,  then  extended  to  all  Alaska  fisheries,  including  the  fur  seal, 
now  covers  all  the  other  fur-bearing  animals  of  Alaska  also,  this 
new  responsibility  being  added  by  the  act  of  April  21,  1910,  and 
definitely  provided  for  in  the  appropriation  bill  of  March  4,  1911. 

Until  1911  the  annual  reports  of  the  fur-seal  service  and  the  fish- 
eries were  published  as  separate  documents,  but  in  that  year  they 
were  combined  and  issued  as  one.  The  same  method  is  continued 
in  the  present  report,  which  includes  also  a  special  report  of  the  fur 
wardens  on  the  mainland. 

SALMON  FISHERIES. 

INSPECTION. 

The  inspection  of  the  salmon  and  other  fisheries  of  Alaska  was 
carried  on  during  the  season  of  1912  in  accordance  with  detailed 
instructions  from  the  Washington  ofiice.  On  account  of  the  limited 
appropriation  it  was  possible  to  send  to  the  field  only  three  of  the 
four  regular  employees  of  the  Alaska  salmon  service  and  even  these 
had  to  be  restricted  in  their  movements  in  order  to  keep  expenses 
within  the  aUotment  which  could  be  made  for  their  travel  and  sub- 
sistence. As  much  of  the  territory  as  possible,  however,  was  cov- 
ered. The  agent,  Mr.  Fred  M.  Chamberlain,  was  stationed  during 
the  season  in  the  Bristol  Bay  region,  where  he  was  assisted  by  Messrs. 
6.  Dallas  Hanna,  deputy  fur  warden,  E.  A.  Beard,  of  the  Yes  Bay 
Station,  and  C.  B.  Grater,  of  the  Afognak  Station.  Attention  was 
given  primarily  to  the  inspection  and  supervision  of  the  conmiercial 
fishing  operations  and  the  canneries  in  the  Nushagak  region  and  to 
a  study  and  census  of  the  run  of  salmon  in  Wood  River,  in  continu- 
ance of  the  investigations  begun  in  1908  when  Wood  River  was 
closed  by  Department  order  to  all  conmiercial  fishing.  Lack  of 
transportation  facilities  made  it  impracticable  to  visit  ail  the  fish- 
eries and  canneries  in  the  Bristol  Bay  region,  hence  only  those 
easily  reached  from  Nushagak  were  inspected. 
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Inspection  of  the  fisheries  about  Chignik  Bay,  Alitak,  and  Karluk 
had  to  be  omitted,  the  inspector  in  this  region  being  busily  engaged 
during  the  season  superintending  the  fishing  operations  of  the 
natives  of  the  Afognak  reservation,  who,  under  authority  of  the 
Department,  were  permitted  to  fish  for  commercial  purposes  in  the 
waters  of  the  reservation.  Assistant  Sahnon  Agent  Ward  T.  Bower 
spent  the  season  in  southeast  Alaska  visiting  as  many  of  the  fisheries, 
canneries,  and  salteries  as  possible,  and  all  the  salmon  hatcheries. 
He  was  able  to  make  one  trip  to  Yakutat  and  Prince  William  Sound. 

It  is  regretted  that  it  was  not  possible  to  visit  the  Yukon  region  or 
Arctic  Alaska,  in  which  it  is  learned  from  incomplete  data  that 
fisheries  of  importance  are  developing. 

COMPLAINTS   AND  PBOSEOUTIONS. 

One  of  the  functions  of  the  Alaska  Fisheries  Service  is  the  enforce- 
ment of  the  law  and  regulations.  In  the  exercise  of  this  duty>  not- 
withstanding the  lack  of  adequate  facilities  and  means  to  cover  the 
field  thoroughly,  several  prosecutions  were  instituted  during  1912. 

On  Sunday,  July  28,  1912,  when  the  assistant  salmon  agent  was 
on  an  inspection  trip  accompanied  by  the  district  attorney,  a  trap 
of  the  Alaska  Packers  Associatioi^  located  on  the  west  shore  of 
Gravina  Island  was  found  to  be  fishing  contrary  to  t^e  provisions 
of  the  weekly  closing  law.  At  the  special  October  term  of  the  dis- 
trict court  held  at  Ketchikan,  the  grand  jury  returned  a  joint  in- 
dictment against  the  Alaska  Packers  Association,  a  corporation, 
owner  of  the  trap,  and  W.  E.  Ludy,  the  watchman  having  the  trap 
in  charge  at  the  time  named  in  the  indictment.  Action  in  the  case 
was  continued  until  the  spring  term  of  court. 

On  Sunday,  August  4,  1912,  one  of  the  Bureau's  deputies  discov- 
ered a  floating  trap  of  the  Alaska  Pacific  Fisheries,  located  near  the 
entrance  to  Yes  Bay,  to  be  fishing.  The  watchman,  A.  Cailson, 
was  arrested  and  given  a  preliminary  hearing  before  the  United 
States  commissioner  at  Ketchikan.  He  was  released,  the  evidence 
then  adduced  not  being  deemed  sufficient  to  warrant  binding  over 
to  the  grand  jury.  However,  at  the  October  term  of  the  district 
court  at  Ketchikan,  the  grand  jury  investigated  the  matter,  and  a 
true  bill  was  returned  against  the  Alaska  Pacific  Fisheries,  a  cor- 
poration, owner  of  the  trap,  and  against  A.  Carlson,  watchman. 
The  case  has  not  yet  come  to  trial. 

In  November,  1911,  M.  Kono  and  20  other  Japanese  were  arrested 
for  fishing  for  herring  on  Sunday  in  the  waters  of  Yes  Bay.  They 
were  released  upon  cash  bail' in  the  sum  of  $1,000.  During  May, 
1912,  the  grand  juiy  at  Ketchikan  returned  a  true  bill  against  these 
21  defendants.    At  the  same  term  of  court  at  which  the  indictment 
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was  returned  counsel  for  the  Govenunent  moved  the  court  to  for- 
feit bail  of  defendants  for  nonappearance  for  arraignment  and  trial. 
The  motion  was  granted.  Counsel  for  the  defense  thereupon  moved 
the  court  to  set  aside  the  order  for  forfeiture  of  bail,  for  the  reason 
that  the  crime  charged  was  a  misdemeanor  rather  than  a  felony, 
thus  not  requiring  presence  of  defendants,  and  that  counsel  were 
authorized  and  ready  at  all  times  to  appear  for  the  defendants  at 
arraignment  and  trial.  Counsel  for  the  United  States  contended 
that  the  offense  was  a  felony,  thus  requiring  the  presence  of  defend- 
ants at  all  stages  of  the  trial,  including  arraignment,  and  their  fail- 
ure to  appear  personally  for  arraignment  must  result  in  forfeiture 
of  bail. 

Judge  Lyons,  before  whom  arguments  were  made,  held  that 
personal  presence  in  a  misdemeanor  charge  is  not  required  until  after 
judgment  is  pronounced.  The  court  stated  that  if  a  defendant  is 
then  not  personally  present  to  render  himself  hi  execution  of  judg- 
ment, whatever  it  may  be,  his  baU  may  be  forfeited;  but  during  the 
trial  he  may  appear  by  counsel  and  not  suffer  forfeiture.  The 
serious  issue  at  hand  then  became  whether  the  indictment  charged 
a  misdemeanor  or  a  felony.  Judge  Lyons  held  that  a  violation  of 
the  Alaska  fisheries  law  is  a  misdemeanor,  and  for  this  reason,  on 
November  13,  1912,  directed  that  the  order  of  forfeiture  previously 
entered  be  set  aside.  The  case  was  continued  until  the  following 
spring  term  of  court. 

PRIBILOF  ISLANDS. 
PEBSONNSL  IN   OHARGB. 

The  administration  of  the  fur-seal  service  ia  1912  followed  the  same 
general  plan  as  in  1911  with  respect  to  the  management  of  the  seal 
herd. 

During  the  winter  of  1911-12,  Assistant  Agent  James  Judge  was  in 
charge  on  St.  Paul  Island.  He  arrived  on  the  Homer  June  16,  1911, 
and  remained  until  September  9,  1912,  when  he  left  on  the  Homer 
for  San  Francisco  and  Washington.  Mr.  M.  C.  Marsh,  naturaUst  for 
the  islands,  who  reached  St.  Paul  August  23,  1911,  on  the  second  trip 
of  the  Homer f  remained  on  the  island  until  September  9,  1912. 
Besides  these,  the  Oovemment  was  represented  on  St.  Paul  Island 
during  the  winter  of  1911-12,  by  Dr.  E.  J.  McOovem,  resident  physi- 
cian, Assistant  Agent  A.  H.  Proctor,  and  the  school-teacher,  Mr. 
P.  R.  E.  Hatton.  During  the  same  period  the  Grovemment  was  repre- 
sented on  St.  George  Island  by  Assistant  Agent  E.  W.  Clark,  in 
charge,  Mr.  Ned  B.  Campbell,  school-teacher,  Dr.  H.  C.  Mills,  resident 
physician,  and  Mr.  Leonard  Tongue,  storekeeper.  In  addition  to 
these,  the  Oovemment  was  represented  during  the  summer  of  1912 
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bj  the  chief  agent,  Mr.  Walter  I.  Lambkey,  and  Mr.  George  A.  Clark, 
special  investigator.* 

At  the  end  of  the  season  of  1912  the  personnel  in  each  island  was 
as  follows: 

St.  Paul  Island,  Chief  Agent  W.  L  Lanbkey,  in  charge;  Dr.  E.  J. 
McQoyem;  storekeeper,  Mr.  Leonard  Tongue;  Mr.  Alvin  Q.  Whitney 
and  Mrs.  Ekie  O.  Whitney,  school-teachers. 

St.  Greorge  Island,  Assistaat  Agent  A.  H.  Proctor,  in  charge;  Dr. 
H.  C.  Mills;  and  Mr.  P.  B.  E.  Hatton,  school-teacher. 

In  the  summer  of  1912  the  supply  steamer  Homer  made  two  trips 
to  the  islands.  On  the  first,  she  left  San  Francisco  May  27,  arrived 
at  the  islands  June  12,  left  the  islands  June  28,  and  arrived  at  San 
Francisco  July  12.  On  the  second*  trip  she  left  San  Francisco 
August  4,  arrived  at  the  islands  August  24,  left  the  islands  September 
12,  and  arrived  at  San  Francisco  September  27.  The  unusual  time 
required  on  the  second  trip  was  due  to  unfavorable  weather  which 
could  have  been  avoided  if  the  trip  could  have  been  made  earlier  in 
the  season. 

A  detailed  report  upon  the  administration  of  the  islands,  by  Chief 
Agent  Lembkey,  appears  on  pages  74  to  98. 

SALE  OF  FUB-SEAL  SKINS. 

After  renewed  consideration  it  was  decided  to  continue,  for  the 
present  at  least,  the  practice  of  selling  the  fur-seal  and  fox  skins  at 
auction  in  London.  The  sealskins  taken  in  the  sealing  year  ended 
August  10,  1912,  3,764  in  number,  plus  9  skins  taken  in  the  previous 
season  and  sent  to  Washington  for  experimental  purposes,  were 
therefore  sold  at  auction  by  C.  M.  Lampson  &  Co.,  in  London, 
January  17,  1913,  bringing  a  return  of  $140,431,  or  an  average  of  a 
little  more  than  $37  apiece.  The  net  proceeds  to  the  United  States 
Government,  after  payment  of  brokerage,  marine  insurance,  and 
miscellaneous  expenses  of  the  sale  were  $130,640.57. 

BLUE   FOXES. 

Formerly,  when  the  number  of  seals  killed  each  year  was  sufficient 
to  furnish  an  abundance  of  food  for  the  foxes  on  St.  George  and  St. 
Paul  Islands,  a  large  number  of  foxes  could  be  taken  annually.  In 
the  19  years  from  1842  to  1860,  the  number  taken  each  year  varied 
from  1,125  to  2,658,  and  averaged  1,850.  During  the  40  years  from 
1870  to  1910,  the  average  annual  catch  was  over  1,000  skins.  During 
recent  years  when  the  number  of  fur  seals  killed  was  limited,  with  the 
result  diat  the  amount  of  refuse  seal  meat  available  for  the  foxes  was 
not  enough  to  meet  their  needs,  the  fox  herd  became  greatly  reduced 
in  numbers  and  only  a  few  hundred  could  be  killed  each  year.  In 
1912  food  was  so  scarce  that  the  foxes  were  forced  to  prey  upon  each 
other. 
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Until  a  larger  number  of  seals  can  be  killed,  this  deplorable  condi- 
tion wiD  probably  continue.  It  may  be  improved  by  purchasing 
and  supplying  to  the  foxes  other  kinds  of  food;  the  legality  of  this, 
however,  has  been  questioned.  Under  the  present  law  no  seal  meat 
suitable  for  human  food  can  be  fed  to  the  foxes.  Only  the  refuse 
parts  of  the  carcasses  can  be  used  for  that  piupose. 

In  the  past  year  the  foxing  season  on  St.  George  Island  began 
November  23  and  continued  imtil  February  7. 

The  method  of  taking  foxes  on  this  island  is  by  means  of  a  large 
wire  box  trap,  about  14  by  10  feet.  A  door  controlled  from  within 
admits  the  animals,  which  as  caught  are  brought  to  the  agent,  who 
examines  each  one,  liberates  the  most  fit  ones  for  breeders,  after 
nutrking,  and  passes  the  others  to  the  killers.  The  most  vigorous 
young  foxes,  of  superior  pelage  and  color,  are  selected  as  breeders. 
The  food  used  in  the  trap  to  attract  the  animals  consists  of  salted 
seal  meat.    The  trapping  is  done  at  night. 

The  number  of  foxes  taken  in  1912  was  170  blue  males,  105  blue 
females,  and  2  white  males. 

The  fox  herd  on  St.  Paul  Island  has  always  been  much  smaller 
than  that  on  St.  George.  The  original  reason  for  this  was  probably 
the  greater  abundance  of  natural  food  obtainable  by  the  foxes  from 
the  populous  bird  rookeries  of  St.  George.  With  an  abundance  of 
food  supplied  there  would  seem  to  be  no  environmental  reason  why 
St.  Paul  Island  should  not  support  at  least  as  many  foxes  as  St. 
George. 

On  St.  Paul  Island  the  foxes  are  caught  in  steel  traps,  as  so  far  it 
has  been  found  impossible  to  induce  them  to  enter  box  traps.  During 
the  trapping  season  in  the  winter  of  1911-12,  there  were  taken  109 
blue  and  27  white  foxes  on  this  island.  The  entire  catch  for  the  two 
islands  was  therefore  384  blues  and  29  whites,  or  a  total  of  413  pelts. 

These  were  sold  at  auction  in  London  by  C.  M.  Lampson  &  Co.  on 
March  7,  1913,  for  $21,708.48  for  the  blues  and  $501.43  for  the 
whites,  or  $22,209.91  for  all.  It  is  of  interest  to  note  that  the  average 
of  $57  for  the  blue  fox  skins  far  exoeeded  the  average  price  of  the 
sealskins  ($37)  for  that  year,  and  the  maximum  price  for  bhios  was 
as  high  as  $131  per  skin,  received  for  a  lot  of  31.  Hie  net  proceeds 
of  the  entire  sale  of  fox  skins  were  $20,505.17. 

INTRODUCTION  OF   RSINDEEB. 

One  of  the  most  notable  and  economically  important  achievements 
in  connection  with  the  fur-seal  service  was  the  establishing  of  a  herd 
of  reindeer  on  each  of  the  Pribilof  Islands.  This  was  accomplLshod 
through  the  cooperation  of  the  Department  of  the  Interior,  which, 
through  its  Bureau  of  Education,  supplied  the  animals  necessary  for 
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stockiiig  the  islands.  At  the  end  of  August,  1911,  the  U.  S.  Revenue 
Cutter  Bear  took  on  board  at  Unalakleet,  Alaska,  40  head  of  reindeer, 
25  of  which  (21  cows  and  4  bulls)  were  placed  on  St.  Paul  Island 
August  31,  and  the  remaining  15  (12  cows  and  3  bulls)  were  landed  on 
St.  George  Island  the  next  day,  September  1.  All  were  adult  animals 
except  two  of  the  males  placed  on  St.  Oeoi^,  which  were  yearlings. 
The  adult  buU  put  on  St.  (George  soon  disappeared  and  has  not  been 
seen  since.  In  landing  those  intended  for  St.  Paul  Island  a  leg  of  one 
of  the  bulls  was  broken  and  the  animal  died  a  few  days  later.  In  the 
winter  one  of  the  young  cows  wandered  away  from  the  herd  and  died. 
The  remaining  23  animals  on  St.  Paul  (20  cows  and  3  bulls)  and  14  on 
St.  Oeoi^e  (12  cows  and  2  young  buUs)  passed  through  the  winter 
successfully  and  practically  all  of  them  in  the  spring  appeared  to  be 
in  excellent  condition. 

Between  April  17  and  May  21,  1912,  inclusive,  18  fawns  were  bom 
on  St.  Paul,  and  during  approximately  the  same  period  11  were  bom 
on  St.  George.  One  of  the  former  was  stillborn.  Of  the  latter  there 
were  9  males  and  2  females.  The  sexes  of  those  on  St.  Paul  were  not 
determined. 

At  the  end  of  August,  1912,  the  Pribilof  herds  contained  a  total  of 
65  reindeer,  all  fat  and  sleek  and  appM:'ently  in  excellent  condition. 

Two  native  Eskimo  herders,  one  for  each  island,  had  been  brought 
from  the  mainland.  They  gave  the  herds  such  attention  as  was 
necessary.  The  animals  were  permitted  to  roam  at  will  over  the 
islands  except  for  a  brief  period  during  which  the  cows  were  retained 
in  corrals  while  the  fawns  were  being  dropped.  During  the  early 
part  of  the  fall  the  herds  remained  chiefly  on  the  lower  parts  of  the 
islands,  where  they  fed  on  the  grasses  which  grow  there  luxuriantly. 
As  colder  weather  and  snows  came  on,  the  animals  moved  to  higher 
ground,  where  they  fed  chiefly  on  reindeer  moss. 

In  the  opinion  of  the  herders,  the  naturalist,  and  the  agents,  there 
is  an  abundance  of  reindeer  moss  and  suitable  grasses. 

It  was  found,  contraiy  to  some  predictions,  that  the  reindeer  did 
not  interfere  in  the  least  with  the  fur  seals.  They  rarely  went  near 
the  rookeries,  •and  when  they  did  no  disturbance  resulted. 

It  is  believed  that  the  success  of  this  experiment  justifies  the  belief 
that  a  herd  of  several  hundred  reindeer  can  be  maintained  on  each 
island.  In  all  probability  the  herds  can  be  built  up  and  maintained 
at  a  number  which  will  permit  the  killing  of  at  least  200  head  annually. 
Not  only  will  the  reindeer  be  thus  useful  in  supplying  a  considerable 
amount  of  very  desirable  food  for  the  inhabitants  of  the  islands,  but 
they  will  also  prove  of  great  value  on  the  islands  for  use  in  transpor- 
tation. 

The  beaches  of  the  islands  are  often  strewn  with  large  quantities  of 
driftwood  which,  except  in  the  immediate  vicinity  of  the  villages  from 
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which  it  is  sometimes  gathered  up  by  the  natives,  remains  to  rot. 
By  the  use  of  sledges  and  reindeer  teams  this  can  aU  be  collected  and 
hauled  to  the  villages,  when  its  use  would  greatly  reduce  the  amount 
of  coal  needed  for  the  islands. 

MINOR  FUR-BEARIN O  ANIMALS. 
FIELD  FORCE. 

The  force  available  for  administration  of  the  laws  and  regulations 
affecting  the  fur-bearing  animals  of  Alaska  other  than  the  fur  seals 
consisted  of  the  warden,  Mr.  Harry  J.  ChristofferB;  four  deputy 
wardens,  Messrs.  Fred  H.  Gray,  Lee  R.  Dice,  G.  Dallas  Hanna,  and 
Claude  J.  Roach;  and,  by  reciprocal  arrangement  with  the  govern^ 
ment  of  Alaska,  five  special  wardens  detailed  from  the  Territorial 
game  department  for  supplementary  service.  Messrs.  Christoffers, 
Dice,  and  Roach  were  sent  to  the  interior  of  Alaska;  Mr.  Gray  was 
assigned  to  southeast  Alaska  with  headquarters  at  Wrangell;  and 
Mr.  Hanna  was  sent  to  the  Bristol  Bay  region. 

OBSERVANCE  OF  LAW  AND  REGULATIONS. 

The  wardens  report  that,  as  a  rule,  the  fur  law  and  regulations 
were  fairly  well  observed  in  most  respects.  In  some  localities  the 
trappers  were  disposed  to  begin  trapping  before  the  open  season  had 
begun.  In  the  spring,  particularly  in  the  muskrat  and  white-fox 
regions,  trapping  and  hunting  would  be  continued  after  the  end  of 
the  close  season.  There  was  Uttle  or  no  excuse  for  anticipating  the 
open  season;  all  the  investigations  made  indicate  that  the  dates 
fixed  as  the  beginning  of  the  open  season  for  the  respective  species 
are  as  early  as  the  condition  of  the  fur  justifies.  This,  however,  can 
not  be  said  regarding  the  spring  dates  for  muskrats  and  white  foxes. 

It  was  found,  upon  investigation  and  inquiry,  that  it  is  very  diffi- 
cult to  get  muskrats  until  after  the  ice  has  gone  out;  and  as  this  does 
not  take  place  until  in  May  it  may  be  seen  that  if  the  open  season 
were  to  end  April  30,  as  provided  in  the  regulations,  the  hunters 
would  get  practically  no  muskrats  unless  they  violated  the  regula- 
tion. The  result  was  that  the  Indians,  who  are  the  only  hunters 
seeking  the  muskrat  to  any  extent,  were  quite  prone  to  ignore  this 
regulatiop.  It  was  found  by  the  wardens  that  the  fur  of  the  muskrat 
remains  prime  until  in  June.  In  view  of  these  facts  it  has  been 
thought  proper  to  extend  the  open  season  for  muskrats  to  June  1, 
which  has  been  done. 

As  to  the  white  fox,  it  was  foimd  that  in  the  northern  part  of 
Alaska  the  fur  remains  prime  quite  late  in  the  spring  and  the  severe 
storms  in  the  middle  of  winter  make  it  impossible  for  the  natives  to 
do  much  trapping  imtil  in  February  and  March.    In  view  of  these 
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facts  the  open  season  for  foxes  in  the  region  drained  by  streams 
leading  to  the  Arctic  Ocean  has  been  extended  to  April  1. 

In  the  interior  the  Indians  are  reported  as  killing  a  few  beaver, 
primarily  for  food.  The  skins  are  used  by  the  Indians  themselves  as 
trimming  for  their  garments.  As  a  result  of  the  visits  of  the  wardens 
to  the  beaver  regions  and  the  warnings  given,  the  Indians  are  now 
believed  to  be  observing  the  regulation  more  fully. 

Many  complaints  have  come  to  the  wardens  and  to  the  Bureau 
regarding  the  use  of  poison  for  killing  fur-bearing  animals,  chiefly 
foxes.  The  wardens  were  instructed  to  investigate  carefully  any 
such  reports  or  rumors,  and  a  number  were  investigated.  In  nearly 
every  case  the  report  was  found  to  be  without  any  discoverable 
basis  of  fact,  and  not  in  a  single  instance  was  it  possible  to  justify 
reporting  the  case.  That  poison  is  used  is  qtiite  certain.  The 
offenders  are  invariably  white  men  and  the  worst  are  probably  those 
that  operate  on  the  Alaska  peninsulas  and  adjacent  islands. 

In  at  least  one  instance  a  conviction  could  no  doubt  have  been 
secured  if  the  available  appropriation  had  permitted  an  expense  of 
about  $100  to  send  a  warden  to  the  locality  to  secure  the  evidence: 
Lack  of  funds  has  handicapped  the  service  in  many  cases  of  this 
kind. 

The  wardens  were  active  in  pursuing  offenders  of  all  kinds,  in 
spite  of  the  limit  that  had  to  be  placed  on  their  field  expenses,  and 
several  cases  were  reported  to  the  United  States  marshals,  resulting 
in  at  least  three  convictions.  One  of  these  was  at  Andreafski, 
one  at  Chicken,  and  one  at  Kokwok.  These  are  the  first  convictions 
ever  obtained  in  Alaska  for  violation  of  the  fur  law. 

IMPROVEMENT  IN  QUALITT  OF  FURS   SHIPPED. 

Although  the  fur-animal  regulations  have  now  been  in  force  less 
than  three  years,  prominent  fur  dealers  in  Seattle,  San  Francisco, 
Chicago,  and  New  York  state  that  there  has  been  a  marked  im- 
provement in  the  quality  of  furs  received  from  Alaska  since  the 
fur-bearing  animals  of  that  Territory  were  placed  imder  the  Depart- 
ment of  Commerce.  Some  of  the  dealers  say  that  the  furs  now 
received  from  Alaska  are  as  much  as  30  per  cent  better  in  quality 
than  formerly. 

They  attribute  the  improvement  to  the  elimination  of  unprime 
skins.  Formerly  a  good  many  summer  or  out-of-season  skins  were 
received.  Nearly  every  shipment  contained  some  skins  that  were 
not  prime — skins  that  had  been  taken  either  too  early  in  the  fall  or 
too  late  in  the  spring,  or  even  in  the  summer.  It  is  evident  that 
the  trappers  are  beginning  to  realize  that  there  is  more  money  in  a 
prime  than  in  an  unprime  skin;  that  the  animal  whose  fur  is  poor  in 
October  will  be  in  good  condition  a  few  weeks  later  and  that  it  pays 
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to  let  the  animal  alone  until  ite  pelt  has  become  prime.  By  exer- 
cising a  little  self-restraint  and  deferring  for  a  few  weeks  the  capture 
of  the  animal  the  money  return  will  be  five  to  eight  times  as  great. 
Now  that  the  shipment  of  xmprime  skins  is  prohibited,  a  stiU 
greater  improvement  in  the  quality  of  furs  handled  may  be  confi- 
dently predicted. 

PEBMrrS  TO  TAKE  FUB-BEABINO  ANIMALS   FOB   BBEEDING  OB  OTHEB 

PXmPOSES. 

Within  the  last  few  years  great  interest  in  fur  farming  has  de- 
veloped in  certain  sections  of  America,  particularly  in  Prince  Edward 
Island,  New  Brunswick,  and  other  parts  of  Canada.  Within  the  last 
year  or  two  the  interest  has  spread  to  Alaska.  The  result  has  been 
that  the  Bureau  has  received  many  requests  for  permits  to  capture 
various  fur-bearing  animals,  chiefly  foxes,  in  Alaska  and  use  them 
there  or  elsewhere  for  breeding  purposes.  Several  requests  were  also 
received  for  permission  to  collect  fur-bearing  animals  in  Alaska  for 
museum  purposes,  for  zoological  parks,  or  for  other  purposes.  Up 
to  November  30,  1912,  19  permits  had  been  issued. 

SHIPMENT  OF  FUBS   FBOM  ALASKA. 

The  method  adopted  in  1910  for  the  purpose  of  securing  the  Alaska 
fur  statistics  has  proved  fairly  satisfactory;  it  is  probably  as  good 
as  can  be  devised  unless  the  personnel  of  the  fur-animal  service 
should  be  greatly  increased,  llie  method  is  as  follows:  On  appro- 
priate blanks  provided  by  the  Bureau  for  the  purpose,  any  person 
shipping  furs  by  express  or  freight  will  make  a  report  to  the  Bureau, 
giving,  for  each  shipment,  (1)  place  and  date  of  shipment,  (2)  name 
and  address  of  consignee,  (3)  number  and  value  of  pelts  of  each  kind 
shipped,  and  (4)  signature  of  shipper.  Any  person  shipping  by  mail 
must  flu  out  a  similar  blank  giving  the  same  data,  which  blank,  after 
having  been  signed  by  the  shipper  and  certified  by  the  postmaster, 
will  be  mailed  to  the  Bureau  of  Fisheries  by  the  postmaster. 

The  open  season  during  which  furs  may  be  legally  taken  extends, 
roughly,  from  October  to  Jime;  for  most  of  the  species  it  extends  from 
November  15  to  April  1.  The  furs  taken  in  any  particular  open 
season  are  nearly  all  shipped  early  in  the  spring  following,  and  all 
will  be  shipped  before  the  following  fall,  llierefore,  the  shipments 
made  between  November  15  of  one  year  and  November  16  of  the 
next  will  include  practically  all  the  pelts  taken  in  the  open  season 
between  those  dates.  For  this  reason  the  Bureau  has  fixed  upon 
November  16  to  November  15  following,  both  inclusive,  as  the  fur 
year,  for  statistical  purposes. 

In  the  year  ending  November  15,  1912,  fur  shipments  were  made 
from  120  different  places  in  Alaska.  Among  the  most  important 
«7U«— 13 — ^8 
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shipping  points  are  St.  Michael,  Nome,  Fairbanks,  Wrangell,  Juneau, 
Seward,  Nushagak,  and  Ketchikan. 

The  following  statement  in  tabular  form  shows  by  species  the 
amount  and  value  of  furs  shipped  from  Alaska  in  the  year  ending 
November  15,  1912: 

Shipment  of  Furs  from  Ai<abka  in  1912. 


Bpedas. 


,  black.. 
,  brown. 
,glMier. 
iPotar.. 


Brmine 

Fox,  black 

Fox,  blue 

Fox,  blno,  Pribik>f  Islands. 

FoXyOroBS 

Fox.  red 


Fox,  stiver  gray 

Fox,  white 

Fox,  white,  Pribllof  Islands. 

Hare,  aroUc 

Li 


Namber 
of  pelta. 


i^rnx... 

Marten. 


Moskrat 

Mink 

otter,  land 

Otter,  sea 

Refaiaeer  fswn. 

8ea],ltir 

Seal.hAir 

Sgalrrel 

Wolf 

Wolverine 


Total. 


10 

§ 

80 

7,057 

3 

003 

884 

003 

8,018 

143 

8,108 

30 

65 

8,730 

13,000 

133,035 

81,803 

1,480 

1 

4 

8,764 

333 

611 

108 

180 


Av«rage 

value 
per  pelt 


87.50 

15.00 

40.00 

10.00 

1.86 

600.00 

45.00 

56.58 

17.00 

8.50 

350.00 

13.50 

17.30 

.40 

81.50 

12.50 

.40 

4.50 

14.00 

300.00 

1.00 

37.63 

1.60 

.06 

0.00 

laoo 


Total 
value. 


85,318.80 

171.00 

76.00 

860.00 

800.00 

10,831.62 

1,800.00 

83,800.611 

81,?Q8.4S 

10,861.00 

68»153.00 

86,500.00 

88,860.00 

501.48 

23.00 

58,480.00 

163,487.60 

49,570.00 

141,133.50 

30,730.00 

300.00 

4.00 

141,300.32 

480.50 

48.88 

037.00 

1,800.00 


704,156.68 


RECOMMENDATIONS . 

Among  the  recommendations  and  suggestions  which  have  been 
submitted  by  the  warden  and  deputy  wardens  are  the  following: 

1.  Extend  the  open  season  for  muskrat  to  June  1. 

2.  Shorten  the  open  season  for  marten  two  weeks  by  making  it 
end  March  15  instead  of  March  31. 

3.  Extend  the  open  season  for  the  white  fox  to  April  1. 

4.  Make  it  unlawful  fb  purchase,  offer  to  purchase,  sell,  offer  to  sell, 
export,  or  have  in  possession  any  unprime  skin. 

5.  Extend  the  close  period  for  beaver  five  years,  thus  making  it 
unlawful  to  take  any  beaver  before  November  1,  1920. 

6.  Encourage  the  establishment  of  fur  farms,  especially  on  the 
coast,  where  fish  for  food  are  abundant. 

7.  Establish  an  experimental  station  at  some  suitable  point  in 
Alaska  where  investigations  and  experiments  in  the  domestication 
and  propagation  of  fur-bearing  animals  may  be  carried  on. 

8.  Make  stricter  regulations  regarding  the  sale  of  poisons. 

9.  Make  a  special  study  of  the  distribution,  abundance,  and  habits 
of  the  beaver. 

10.  Offer  a  bounty  for  the  destruction  of  wolves. 
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Several  of  these  recommendations  have  already  bemi  acted  upon 
favorably;  those  regarding  the  close  seasons  for  the  muskrat,  marten, 
white  fox,  and  beaver,  and  that  relating  to  unprime  skins  being  now 
embodied  in  the  revised  regulations  issued  March  26,  1913.  That 
recommending  a  boimty  on  wolves  has  also  been  approved,  and  it  is 
hoped  Congress  may  enact  such  a  law.  The  other  recommendations 
are  proper  ones,  and  the  Bureau  has  already  taken  steps  toward  their 
realization. 

In  addition  to  the  foregoing  recoiomendations,  it  is  vitally  impoi^ 
tant  that  the  law  of  April  21,  1910,  be  amended  so  as  to  give  more 
power  to  the  Secretary  of  Commerce.  Section  4  of  that  act,  when 
strictly  interpreted,  gives  the  Secretary  power  only  to  prevent  the 
killing  of  fur-bearing  animals.  It  has  been  questioned  whether  he 
has  any  power  to  prevent  the  pursuit,  capture,  or  possession  of  fur 
animals  at  any  time,  or  any  authority  over  the  shipment  of  the 
animals  alive.  The  law  should  be  amended  so  as  to  cover  all  these 
points. 

The  Bureau's  force  of  five  wardens  is  entirely  inadequate  to 
secure  a  proper  observance  of  the  regulations  in  all  parts  of  that 
great  territory.  The  number  should  be  increased  so  that  a  deputy 
warden  could  be  stationed  during  the  shipping  season  at  each  of  the 
most  important  shipping  points  and  so  that  one  may  remain  during 
the  trapping  season  in  eadii  of  the  important  fur  regions. 


FISHERT  DDUSTSDES* 

By  Frbd.  M.  Chambbblaim,  Agents 

and 
Ward  T.  Bower,  AasiBtani  AgenX. 


As  in  similar  reports  for  previous  years,  the  Territory  of  Alaska  is 
here  considered  in  the  four  geographic  sections  generally  recognized, 
as  follows:  Southeast  Alaska,  embracing  all  that  narrow  strip  of  main- 
land and  the  numerous  adjacent  islands  from  Portland  Canal  north- 
westward to  and  including  Yakutat  Bay;  central  Alaska,  the  region 
on  the  Pacific  from  Yakutat  Bay  westward,  including  Prince  William 
Sound,  Cook  Inlet,  Kodiak  region,  Qiignik,  and  all  of  the  Aleutian 
chain  of  islands;  western  Alaska,  the  shores  of  Bering  Sea,  tributary 
waters  and  the  islands  in  Bering  Sea;  and  arctic  Alaska,  all  that 
portion  of  Alaska  facing  on  or  tributary  to  the  Arctic  Ocean. 

In  the  following  pages  are  given  not  only  detailed  reports  and  sta- 
tistical tables  dealing  with  each  of  the  various  fishery  industries,  but 
there  are  presented  also  reports  on  certain. subjects  which  were  the 
objects  of  special  investigations  or  inquiries  made  by  the  agent  or 
assistant  agents. 

AFOONAK  RESERVATION. 

Under  the  regulations  published  March  21,  1912,  permitting  a 
limited  amount  of  commercial  fishing  in  the  reserved  waters  of  the 
Afognak  Island  reservation,  93  licenses  were  issued,  7  of  these 
to  white  men.  This  gave  opportunity  to  the  inhabitants  to  secure 
employment  for  their  labor  and  lawfully  to  make  use  of  a  natural 
resource  which  might  otherwise  have  been  partly  lost.  About 
160,000  fish  of  all  species  were  taken  besides  those'used  at  the  hatchery. 

The  insufficiency  of  the  resources  of  the  Bureau  has  hitherto  pre- 
vented an  adequate  patrol  of  this  reservation.  Persons  not  disposed 
to  obey  the  law  have  taken  salmon  from  the  unguarded  streams  more 
or  less  continuously  since  the  reservation  was  established.  From 
the  best  information  procurable  it  appears  that  the  salting  of  salmon 
bellies  for  commercial  purposes  began  about  eight  years  ago  and  in- 
creased from  year  to  year,  until  in  1911  approximately  60,000  red 
salmon  were  thus  used.  In  addition  to  this  number  other  fish  were 
used  for  domestic  purposes.  The  total  extent  of  this  poaching  is  un- 
knowBi  and  it  was  rendered  uncertain  whether  any  good  results  could 
IB 
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have  been  obtained  bj  entirely  stopping  the  capture  of  fish  in  these 
streams.  There  is  reason  to  believe  that  entire  prohibition  of  fishing 
in  certain  localities  while  in  the  adjacent  regions  fishing  is  carried  on 
with  little  or  no  restriction,  will  be  much  less  effective  as  a  preserva- 
tive measure  than  a  limited  fisheiy  in  all  localities.  In  any  event 
an  unenforced  regulation  which  permits  the  lawless  to  gain  at  the 
expense  of  the  law-abiding  is  worse  than  useless. 

On  Afognak  Island  are  five  streams  that  carry  an  appreciable  run 
of  redfish.  To  regulate  the  fishery  whiflli  resulted  from  the  order 
opening  this  reservation,  an  agent  was  detailed  to  patrol  the  section, 
issue  licenses,  and  establish  proper  restrictions  to  adjust  the  fishing 
to  the  main  purpose  of  reasonable  conservation.  The  kind  and  size 
of  gear  to  be  used  was  specified,  markers  designating  the  100-yard 
lixnit  were  set  at  the  stream  mouths,  and  in  addition  to  the  weekly 
closed  seasons  prescribed  by  law  a  midweek  close  season  of  36  hours 
was  provided  for  Malena  stream,  and  the  entire  closing  of  Letnik  Bay 
was  maintained. 

The  lai^est  stream  and  lake  on  the  island  is  Letnik,  but  of  the  five 
streams  carrying  redfish  Malena  stream  carries  the  beet  and  most 
regular  run.  This  stream  is  about  5  miles  in  length  and  26  feet  wide. 
It  drains  two  small  lakes  each  about  2  miles  in  length,  the  lower 
about  one-half  mile  and  the  upper  about  1  mile  in  breadth.  The 
principal  spawning  ground  ia  in  the  main  tributary  of  the  upper  lake. 
The  stream  empties  upon  an  open  beach,  and  being  without  protec- 
tion the  fishery  is  often  interrupted  by  rough  weather.  This  may 
have  had  an  influence  in  preserving  the  run  of  salmon  here  at  a  time 
when  fishing  was  most  vigorous  in  past  years.  The  fish  are  recog- 
nized as  laiger  than  those  of  any  other  Afognak.  stream. 

Paramanof  stream  flows  into  a  small  bay  on  the  west  side  of  the 
island.  It  is  similar  in  size  and  character  to  Malena  but  of  only  about 
half  the  length.  It  drains  a  small  lake  about  one-third  mile  wide  by 
1  mile  long.  The  spawning  grounds  are  in  two  streams,  each  about 
10  feet  in  width,  entering  this  lake.  From  the  subjoined  table  it  will 
be  seen  that  a  much  smaller  percentage  of  humpbacks  were  taken  in 
this  stream  than  in  Malena  or  Seal  Bay. 

Seal  Bay  on  the  north  side  of  the  island  receives  the  stream  second 
in  size  of  the  island  streams.  This  stream  is  about  75  feet  in  width 
and  H  miles  long.  It  drains  two  lakes,  expansions  of  the  main 
stream,  each  about  the  size  of  the  upper  lake  of  Malena  stream. 
Each  lake  has  a  number  of  small  tributaries  available  for  spawning 
ground,  but  the  principal  ground  is  apparently  the  connectiog  stream 
between  the  two  lakes.  It  will  be  noted  that  a  much  larger  propor- 
tion of  humpbacks  were- taken  in  this  stream  than  at  the  others.  Per- 
haps the  main  outlet  section  of  the  stream  offers  an  important  ground 
for  this  species. 
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Little  Afognak  stream  ranks  fifth  as  a  fishing  stream.  It  drains 
the  largest  lake  of  any  except  Letnik.  The  outlet  stream  is  about  2 
miles  in  length.  This  stream  has  been  barricaded  and,  whether  from 
this  cause  or  natural  unproductiyeness,  the  red  salmon  run  is  appar- 
rentlj  far  below  what  it  should  be. 

The  run  of  red  salmon  began  about  the  first  of  June,  but  only  at 
Paramanof  stream  reached  numbers  enough  to  exceed  the  home 
consumption.  At  this  stream  2,500  were  salted  by  June  6,  when 
the  eruption  of  Katmai  Telcano  suspended  all  fishing  in  that  region. 
The  ashes  fell  for  three  days,  covering  Afognak  Island  from  3  to  10 
inches  in  depth,  the  heavier  fall  being  on  the  south  side  of  the  island. 
The  waters  of  hitherto  clear  streams  and  lakes  were  converted  into 
mud.  The  streams  were  for  the  time  choked  and  deposits  several 
feet  in  depth  formed  at  their  moutbs.  The  salmon  in  the  streams 
were  either  driven  back  to  the  deep  water  or  perished  in  the  streams. 
Fortunately  the  run  had  only  b^un,  and  only  in  the  Letnik  stream 
was  there  any  considerable  loss.  It  was  noted  that  the  fish  in  the 
bays  retreated  to  deep  water,  and  it  was  some  time  before  their 
return  was  assured. 

After  the  third  day,  when  the  shower  of  ashes  had  so  far  ceased 
as  to  make  travel  safe,  the  fishermen  abandoned  their  work  and 
returned  home;  tnose  at  the  most  distant  station,  Seal  Bay,  were 
brought  back  by  a  revenue  cutter.  It  was  not  without  much  per- 
suasion that  they  were  induced  to  resume  work,  about  July  1,  a 
rumor  havmg  been  circulated  that  Congress  had  made  a  large  appro- 
priation for  their  relief. 

The  number  of  fish  reaching  the  lakes  during  the  recess  in  the 
fishing  and  at  other  times  is  not  positively  known,  but  so  far  as 
observations  go  almost  no  successful  spawning  was  accomplished  in 
any  of  the  streams.  Few  fish  were  seen  on  any  of  the  beds.  As 
late  as  the  middle  of  August  salmon  were  suffocated  in  the  tribu- 
tary streams  by  the  volcanic  mud  washed  in  by  rains.  At  times 
salmon  could  be  seen  to  enter  a  stream,  ascend  a  short  distance, 
and  then  return  to  the  sea.  Many  of  the  spawning  grounds  were 
choked  by  the  deposits.  The  young,  so  far  as  known,  were  not 
killed  in  the  lakes.  In  some  instances  fish  examined  in  August 
appeared  to  be  inadequately  nourished,  but  in  other  cases  they  were 
thrifty. 

Later  the  ash  was  largely  washed  from  the  streams,  and  there 
should  be  no  great  obstruction  to  successful  spawning  of  the  1913 
run.  It  will  be  of  much  interest  and  value  to  note  the  effect  of  the 
volcanic  phenomena  upon  the  runs  of  1916  and  1917. 

The  following  table  shows  the  catch  reported  from  the  various 
streams  with  the  date  of  the  fishing: 
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Catch  ov  Salmon  in  ths  Afoonak  Rbbbryation,  Sbason  or  1912. 


streams  and  spectas. 


Malona: 

Red 

fiompbaek. 

Sllvw. 

Dog. 


Total. 


Paramanof: 

Red 

Humpback. 
SflTW 

gog 

King 


Total. 


flealBa: 


iiMj: 

Red. 

Humpback. 


Date. 


Nnm- 
ber. 


1912. 
July  2-AiJg.  18. 

do , 

July  6-AiJg.  18. 
July^-Aug.O.. 
JulyS-Aog.  18. 


42,000 

23,701 

31 

134 

144 


Jane  l-Aug.  28. 
July  2- Aug.  20. 

Aug.  3-20 

July  ^24 

July  2  and  0 


60,700 


20,205 

4,950 

207 

38 

2 


June28-Aug.  28... 
July  16-Ang.  21... 


I 


25,522 


12,020 
17,781 


Streams  and  species. 


Seal  Bay— Cantfnued. 
Sflver 


Total. 


Littte  Af ognak: 

Red 

Humpback. 
Sn^er 


Total. 


Grand  total: 

Red 

Humpback. 

SilTW 

Dog 

King 


Total. 


Data. 


1912. 
July  22-8ept.  8. 
Julys 


July20«-Ang.  0... 
July  31  and  Aug.  1 
Aug.ll-Sept.l4... 


Num- 
ber. 


0,274 
1 


30,085 


7,017 
488 

1,053 


0,408 


82,001 

40,000 

8,525 

172 

147 


138,406 


A  The  first  day's  fishing  took  1,505,  showing  the  run  was  not  Just  beginning. 

This  table  does  not  show  the  complete  figures  for  the  silver  sal- 
mon, as,  after  the  dates  given,  they  were  in  some  cases  prepared  for 
home  use  and  not  reported.  Thus  the  Malena  run  of  silvers  ranks 
third  in  size.  It  is  estimated  that  about  20,000  fisn  were  used  by 
the  inhabitants  for  food,  17,000  handled  at  the  hatchery,  making  a 
total  of  about  175,000  salmon  of  all  species  from  the  waters  of  Af  og- 
nak Island. 

The  reds  and  silvers  were  sold  by  the  fishermen  for  3^  to  4  cents 
each;  the  pinks  for  2}  cents.  The  total  catch  is  estimated  to  have 
yielded  to  the  licensees  about  $4,396. 

WOOD  RIVER  INVESTIGATION. 

The  census  of  salmon  entering  Lake  Aleknagik  was  made  in  1912 
as  in  the  previous  four  seasons.  The  number  of  redfish  entering  the 
lake  was  325,264,  as  against  354,000  in  1911.  The  winter  of  1911-12 
was  exceptionally  mild  and  the  spring  of  1912  early.  At  the  time  of 
arrival  of  the  cannery  vessel.  May  17,  the  bay  and  beaches  were 
entirely  clear  of  ice,  whereas  in  1911  the  last  of  the  ice  did  not  leave 
until  late  in  June. 

It  would  seem,  under  these  circumstances,  that  the  run  should 
have  begun  and  should  have  reached  its  maximum  much  earlier  in 
1912  than  in  1911.  Anticipating  this  possibility,  the  rack  was  got  in 
place  early  in  June.  The  first  fish  appeared  at  the  rack  June  22, 
when  50  were  passed  through.  In  1911  the  first  fish  were  noted 
July  4,  when' 228  were  passed  through  the  gates.  Since  the  begixming 
of  these  investigations  in  1908  the  runs  have  shown  each  season  at 
the  rack  two  more  or  less  distinct  maxima.  The  first  and  less  dis- 
tinct maximum  in  1908  occurred  July  11;  in  1909,  July  6;  in  1910, 
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July  10;  in  1911,  about  July  10,  but  merging  closely  into  the  later; 
and  in  1912,  July  3.  The  second  and  highest  maximum  in  1908  was 
reached  July  14;  in  1909,  July  14;  in  1910,  July  15;  in  1911,  July  16; 
and  in  1912,  Jiily  8,  but  in  this  case  it  was  much  less  distinct,  the 
curve  showing  a  secondary  rise  July  16  and  17.  On  the  whole,  it 
may  be  said  that  the  run  in  1912  was  about  a  week  earlier  than  in 
the  four  years  just  preceding. 

As  no  temperature  data  are  at  hand,  the  relation  of  the  run  to 
temperature  can  not  be  determined.  It  may  be  assumed  that  in  the 
absence  of  the  ice  fields  the  higher  temperatures  would  have  been 
reached  much  earlier;  that  is,  as  much  earlier  as  the  time  of  disap- 
pearance of  the  ice  was  earlier,  but  a  consideration  of  the  probable 
amount  of  influence  of  the  ice  and  the  cold  water  of  the  streams  upon 
the  lower  waters  of  the  bay  or  those  of  the  sea  in  which  the  fish  are 
feeding  readily  leads  to  the  conclusion  that  the  acceleration  of  the 
run  was  quite  equivalent  to  the  effect  produced  by  the  absence  of  ice. 

The  tally  at  the  Lake  Aleknagik  rack  was  as  follows: 


Salmon  Entering  Lake  Aleknaoik,  Summer  of 

1912. 

Date. 

Number. 

Date. 

Number. 

Date. 

Number. 

Date. 

Number. 

1912. 

June  22 

23 

24 

25 

26 

27 

28 

2D 

50 

58 

24 

11 

7 

46 

48 

277 

280 

*  1,333 

3,859 

1912. 
July   3 

6!!.*!!! 

6 

7 

8 

9 

10 

11 

12 

13 

19.056 
4,834 
14,888 
3.125 
11,237 
44,054 
22,019 
11,110 
21,035 
22,146 
13,067 

1912. 

July  14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

1.148 

26.090 

34.803 

34,835 

8.568 

8,668 

7,064 

6.470 

2,355 

725 

91 

1912. 

July  25 

26 

27 

28 

29 

30 

31 

Total.. 

417 
742 
901 
312 
.166 
438 
89 

30 

July    1 

2 

326,264 

The  relation  of  the  catch  to  the  escapement  into  Wood  River  is 
shown  in  a  table  below.  In  considering  these  figures  it  must  be  kept 
in  mind  that  an  unascertained  number  of  redfish  ascend  the  Nushagak 
River  to  spawning  beds.  It  is  known  that  this  number  is  small  as 
compared  with  the  number  ascending  Wood  River.  This  fact  is  well 
recognized  by  the  packers  and  was  further  substantiated  in  1911  by 
the  operation  of  two  gill  nets  in  the  Nushagak  River  throughout  the 
season.  While  the  census  at  Lake  Aleknagik  thus  does  not  show  the 
escape  for  the  entire  bay,  nevertheless  the  figures  for  that  factor  of 
the  total  escape  show  the  relative  escape  year  by  year.    * 


Red  Salmon  Run  in 

Nushagak  Bat  and  Tributaries,  1908-1912. 

Years. 

Nushagak 
Bay  catch. 

WoodRhr- 
er  tally. 

Total. 

Percent 
of  escape. 

1908 

6,140,031 
4,687,636 
4.384.756 
2,813.637 
3,866,950 

2,000,666 
883,244 
670,104 
354,299 
325,264 

8,740,686 
6,680,879 
6,054,859 
3,167.936 
4,192,214 

ao 

1909 

16 

1910 

13  9 

1911 

11  1 

1912 

7  7 
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Salmon  in  thv  Ck>icifBBcuLL  Catch,  Bbistol  Bat  Rboxon,  1904  to  1912. 

[Compiled  from  the  reports  made  by  the  paoken.] 


Species  and  stream. 


1004 


1905 


1906 


1907 


1908 


Red  salmon: 

Nuahagak 

Egoshtk 

S!vlohak-Naknek. 

Egigak 

Ueoahik 

MlsoeUaneous.... 


Total... 
Kins  salmon: 


viohak-Naknek. 


Egigak. 

XJfushlk 

luscellaneous. 


Total... 

Coho  salmon: 
Nushagak 
ish&r. 


Egusl 
Kvichak-Naknek . 

Egigak 

XTgiishik 

lOsoellaneous.... 


Total. 
Pink  and  dc 


Ik  ana  dog 

Nushasak 
EEusblk.. 


salmon: 


Egusl 
Kvichak-Naknek . 
Egigak. 


Ugushlk 


llaneous. 

Total 

Grand  total. 


5,227,650 
118,000 

5,856,443 
136,759 
564,482 


6,574,SS6 
200,000 

6,773,275 
140,000 
432,779 


6,237,512 
190,000 

4,954,006 
238,000 
203,014 
135,000 


3»  522, 634 
105,327 

6,782,072 

481,578 

802,402 

66,500 


6,140,081 
292,000 

0,806,641 
781,131 
272,856 
166,870 


11,903,352 


14,120,380 


10,058,431 


10,250,903 


16,960,028 


85,787 
ii,'466 

""m 


87,789 

500 

17,470 


105,058 


104,157 


2,456 


28,774 

400 

4,162 

1,530 


28,405 
1,410 
3,615 
1,725 


97,953 


108,215 


139,924 


139,402 


123,661 


58,148 


207,257 


135,099 


5,250 
'"*658' 


7,000 
'5,*733 


3,150 


129,469 


70,881 


207,257 


138,848 


374,709 


206,488 


1,715,126 


752,886 


36,731 

2,691 

21,323 


37,146 
40,000 
45,767 


343,563 
14,000 
82,797 


45,458 

20,026 

26,972 

1,500 


435,454 


338,401 


2,155,486 


847,741 


12,566,228 


14,637,886 


13,461,098 


11,385,805 


60,125 

50 

20,162 

1,213 

2,056 

600 


93,206 


103,013 


103,013 


808,166 


7,504 
20,107 
14,100 


850,156 


18,014,403 


Species  and  straam. 


Red  salmon: 

Nushi^ak 

Egushik 

Kvichak-Naknek 

Egigak 

UgTishlk 

MJbsoellaneous.... 


Total. 


King  salmon: 
rioshagak 
ihik.. 


Egusl 
Kvichak-Naknek , 

Egigak 

ne:ushik 

Miscellaneous 


Total... 

Goho  salmon: 
Nushagak 


Egusl 
Kvichak-Naknek . 

Egigak 

XJeusbik 

luscellaneous.... 


Total 

Pink  and  dog  salmon: 

NushagBJc 

Egushik 

Kvichak-Naknek . 
Egigak. 


Ugmhlk 
Mlsoe 


llaneous. 

Total 

Grand  total. 


1000 


4,687,685 
219,000 

9,533,337 
840,674 
218,237 
143,000 


15,641,888 


106,311 


17,084 
2,891 
2,203 
1,500 


131,969 


80,513 


80,513 


450,740 


1,900 
16,040 
10,728 

1,015 


480,432 


16,334,817 


1910 


4,384,755 
85,000 

6,336,382 
619,001 
168,471 


11,593,609 


86,433 


13,620 
801 
802 


101,755 


139,200 


139,200 


686,580 


313,170 
5,432 
7,156 


962,347 


12,796,911 


1911 


2,813,637 

143,436 

4,587,344 

1,158,176 

112,521 

120,600 


8,044,714 


103,806 


7,051 

460 

1,046 


113,263 


129,971 


129,971 


325,550 


101,688 
3,416 
8,067 


439,630 


0,627,578 


1012 


3,866,950 

126,478 

13,821,905 

1,455,247 
425,763 
201,943 


19,808,286 


87,384 
105 
0,570 
202 
467 
040 


08,668 


105,083 

io 


11,020 


206,122 


1,865,795 

303 

166,685 

7,310 

14,167 

2,448 


2,036,717 


22,230,703 


Total. 


41,454,538 
1,470,241 

67,052,303 

5,860,566 

2,700,034 

842,013 


120^379,505 


837,850 

655 

154,541 

7,377 

17,657 

6,205 


1,024,375 


1,172,545 
""'*i2,"260 


6,201 
14,170 


1,205,275 


7,126,058 

303 

1,043,035 

148,030 

232,076 

4,063 


8,555,864 


131,064,600 
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Examination  of  the  above  tables  reveals  a  continuous  and,  since 
1908,  steady  decline  in  the  percentage  of  escape,  thereby  testifying 
to  the  effectiveness  of  the  present-day  fishing  methods.  In  1908 
nearly  a  third  of  the  fish  known  to  have  entered  Nushagak  Bay 
reached  the  spawning  grounds  of  Wood  River  in  spite  of  the  fact 
that  nearly  a  third  of  the  total  catch  for  Bristol  Bay  was  made  in 
Nushagak  waters.  In  1911  under  a  similar  ratio  of  catch  in  Bristol 
Bay  only  11  per  cent  of  the  Nushagak  fish  escaped  the  nets,  and  in 
1912  when  less  than  a  fifth  of  the  Bristol  Bay  catch  was  made  in 
Nushagak  waters  less  than  8  per  cent  reached  the  lake. 

The  1912  red  salmon  run  in  Bristol  Bay  was  peculiar  in  that, 
although  there  was  a  remarkably  heavy  run  on  the  south  side,  from 
Ugushik  to  the  Kvichak,  the  number  entering  Nushagak  Bay  was 
somewhat  fewer  than  in  1910.  In  1908,  as  between  the  Nushagak 
and  the  Naknek-Kvichak  regions,  about  40  per  cent  of  the  catch  was 
made  in  the  former  section,  whereas  in  1912  only  about  22  per  cent 
of  the  catch  was  made  there.  This  is  the  more  remarkable  as  the 
prevailing  winds,  southerly  and  southeasterly,  were  supposedly 
favorable.  Dr.  C.  H.  Gilbert,  who  in  1903  conducted  investigations 
in  the  Bristol  Bay  region,  makes  the  following  comments  relative  to 
the  shifting  of  runs  in  this  region: 

On  all  the  Btreams  good  years  and  poor  years  alternate,  and  have  always  done  so. 
Furthermorei  although  the  mouths  of  these  streams  are  in  such  close  proximity,  they 
may  differ  widely  in  abundance  of  fish  during  any  one  year.  The  present  year 
showed  a  very  heavy  run  on  the  Kvichak,  a  rather  poor  run  on  the  Nushagak,  and 
very  light  runs  on  the  Ugushik,  Igigik,  and  Naknek.  In  1902  the  case  was  very 
similar,  but  in  1901  and  1900  there  were  very  heavy  runs  on  the  Nushagak  and  very 
light  runs  at  Koggiung.  The  fact  that  the  principal  streams,  the  Kvichak  and  the 
Nushagak,  do  not  have  heavy  runs  the  same  year  suggests  the  theory  that  all  the 
Bristol  Bay  streams  draw  from  a  single  school  of  salmon  which  may  chance  to  run 
most  heavily  in  one  or  the  other  river  in  any  given  year.  I  have  heard  it  stated  that 
the  smaller  streams,  Ugushik,  Igigik,  and  Naknek,  have  good  seasons  when  the  Nush- 
agak has,  and  poor  seasons  when  the  Kvichak  is  full  of  fish.  The  Kvichak  enters  the 
extreme  head  of  Bristol  Bay.  If  a  single  school  supplies  all  these  streams  it  may  be 
that  during  some  seasons  the  greater  part  of  the  run  may  proceed  directly  to  the  head 
of  the  bay  and  up  the  Kvichak,  while  in  other  seasons  the  run  may  turn  principally 
into  the  side  streams  (analogous  shiftings  occur  yearly  in  each  stream).  An  altema* 
tive  theory  would  be  that  each  stream  had  its  separate  supply  determined  in  ad- 
vance, the  run  consisting  of  fish  which  had  been  spawned  in  that  stream.  In  order 
that  we  may  deal  effectively  with  the  salmon  problem  in  Bering  Sea  it  is  important 
that  these  alternative  theories  be  thoroughly  tested.  No  facts  are  now  at  hand  bearing 
upon  them,  but  the  question  could  probably  be  settled  by  tagging  adult  fish  at  the 
beginning  of  the  run  and  setting  them  free  well  away  from  the  mouths  of  the  rivers. 

Nothing  is  known  concerning  the  life  of  the  adult  salmon  in  the  sea,  nor  do  we 
know  the  direction  from  which  they  approach  Bristol  Bay.  They  appear  suddenly 
off  the  mouths  of  the  rivers.  During  some  seasons  they  appear  in  quantity  first  in 
the  Nushagak,  in  other  seasons  they  run  heavily  in  the  Kvichak  a  few  days  before  they 
run  in  the  other  streams.  It  is  frequently,  if  not  universally,  noted  that  the  stream 
having  the  heaviest  run  in  any  year  has  also  the  earliest  nm.    We  are  ignorant  of 


FIBHBBT  INDUSTBIS8.  25 

the  facton  whidi  detonnine  the  vuiatioiiB  in  ran  from  year  to  year.  It  can  hardly 
be  a  qtieetlon  of  temperature,  or  of  height  and  quality  of  water,  for  all  the  streams  are 
subject  to  easentiaUy  the  same  climatic  conditions  and  would  vary  together  from 
year  to  year. 

In  1908  the  run  seems  to  have  gone  to  the  south  side  of  the  bay, 
rather  than  to  have  passed  the  side  streams  to  enter  that  at  the  head 
of  the  bay;  all  of  the  streams  of  the  peninsula  from  the  Ugushik  up 
had  good  runs. 

The  large  run  of  1912  is  undoubtedly  the  result  in  large  measure  of 
the  heavy  run  of  1908.  '  Scale  examination  shows  both  4  and  5  year 
fishy  the  former  probably  preponderating  in  the  schools  captured 
off  the  Kvichak-Naknek  regions.  As  yet  the  study  of  the  scales  is 
too  incomplete  to  make  positive  statements.  It  would  seem,  how- 
ever, that  a  considerable  number  of  the  1908  spawning  should  be 
expected  to  retium  in  1913.  Perhaps  not  sufficient  regard  has  been 
given  to  the  seasonal  effect  upon  the  reproductive  output  of  salmon. 
We  are  accustomed  to  rate  t^e  effective  result  in  adults  as  directly 
proportional  to  the  number  of  spawning  fish  reaching  the  beds. 
That  this  leaves  many  factors  unaccounted  for  is  evident  at  once. 
Unknown  conditions  vary  the  output.  It  is  well  understood  that  in 
certain  seasons  herring  reproduce  much  more  effectively  than  in 
other  seasons;  the  increased  number  of  individuals  originating  in  a 
particular  year  showing  throughout  several  succeeding  years  as  a 
higher  proportionate  number  in  the  total  school.  This  augmenta- 
tion is  probably  due  to  physical  factors  and  such  factors  must  in  the 
same  way  influence  the  output  of  salmon. 

In  addition  to  these  uncontrollable  natural  factors,  large  numbers 
of  spawners  on  the  limited  spawning  beds  of  the  salmon  must  result 
in  a  different  ratio  of  fry  to  eggs  deposited  as  contrasted  with  results 
from  a  smaller  number  of  spawners.  That  is,  if  2,600,000  spawners 
reached  Lake  Aleknagik  in  1908,  and  only  325,000  in  1912,  it  does 
not  follow  that  the  returns  of  the  1912  spawning  will  be  less  than 
one-eighth  of  that  of  1908.  But  even  if  it  be  true  that  there  is  a 
point  of  maximum  effectiveness  beyond  which  the  relative  output 
decreases,  it  must  also  be  true  that,  aside  from  the  influence  of 
physical  factora  not  under  control,  the  greater  the  number  of  spawn- 
ers reaching  the  lake  the  greater  the  total  number  of  young  produced; 
so  that  while  the  325,000  spawners  of  1912  will  produce  a  greater 
relative  output,  i.  e.,  more  adult  fish  per  thousand  spawners,  the 
total  number  of  adults  derived  from  this  spawning  will  be  far  fewer 
than  the  number  derived  from  the  2,600,000  spawners  of  1908. 

The  researches  of  Dr.  Gilbert  on  the  Fraser  River  sockeyes  have 
demonstrated  that  an  almost  negligible  number  of  the  adult  sockeyes 
are  from  young  which  went  to  sea  as  fry,  i.  e.,  without  one  winter  in 
fresh  water.    Observations  in  Wood  River  and  elsewhere  tend  to 
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prove  that  few  young  leave  the  streams  as  fry  when  the  number  of 
spawners  is  small,  whereas  in  heavy  runs  as  in  1908  many  do.  This 
may  be  one  of  nature's  checks.  And  because  of  these  various  factors 
it  may  well  be  that  the  supply  of  fish  can  be  maintained  by  permit^ 
tirig  only  a  portion  of  the  adults  to  reach  the  spawning  grounds  and 
reproduce.  Furthermore,  since  not  all  salmon  mature  at  the  same 
age,  and  since  exceptional  years  cause  exceptional  results  from  the 
eggs  deposited,  it  should  not  be  anticipated  that  the  fishery  will 
suddenly  fail,  nor  that  it  will  decrease  gradually,  but  that  It  will 
fluctuate  with  good  and  bad  years  for  a  considerable  period. 

It  can  not  be  doubted  that  the  heavy  run  of  1912  was  in  part,  if  not 
largely,  due  to  the  large  escape  of  1908.  The  five-year  return  from 
that  will  help  out  the  catch  of  1913.  The  reports  for  1909  indicate 
a  small  run  on  the  south  side  of  the  bay,  but  the  catch  was  greater 
in  that  section  than  in  1908.  This  suggests  a  small  escape,  and  in 
the  natural  order  of  events  the  number  of  four-year  fish  taken  in  1913 
should  be  small.  If  no  unusually  favorable  conditions  for  reproduc- 
tion obtained  in  1909  there  should  be  a  good  run  in  1913,  due  to  the 
number  of  five-year  fish  returning,  and  after  that  date  there  should 
be  a  marked  decrease  in  the  runs  until  1916. 

The  movement  of  yearling  salmon  was  given  somewhat  less  atten- 
tion than  in  1911.  But  one  lot  of  108  Lake  Aleknagik  fingerlings, 
taken  July  12,  was  preserved.  These  averaged  only  92.3  mm.  in  total 
length,  or  8  per  cent  less  than  those  of  1912.  On  the  other  hand,  a 
lot  of  21  sockeyes,  taken  at  Lewis  Point  on  the  Nushagak  July  28, 
averaged  66  mm.  These  examples,  while  still  showing  a  marked 
difference  in  size  between  the  migrating  fingerlings  of  the  two  streams, 
somewhat  reduce  the  disparity  observed  last  season ;  but  the  principal 
fact,  i.  e.,  that  there  is  thus  a  well-defined  difference  in  size,  is  further 
exemplified  by  these  later  collections. 

About  the  middle  of  June  a  number  of  small  fingerling  sockeyes, 
fish  of  the  spring  hatch  from  1911  spawn,  were  noted  in  Wood  River 
just  below  the  lake.  It  is  believed  these  small  fish  are  the  product 
of  eggs  deposited  in  the  lower  portions  of  Lake  Aleknagik  at  points 
from  which  the  fry  would  be  carried  down  by  the  current.  They  were 
seen  for  only  a  few  days,  Jime  11  to  14. 

STREAMS  CLOSED  TO  COMMERCIAL  FISHINO. 

On  October  18,  1912,  a  hearing  was  held  in  Seattle,  Wash.,  to  con- 
sider the  closing  of  certain  streams  in  Alaska  under  the  authority 
conferred  upon  the  Secretary  of  Conmierce  and  Labor  by  the  law  of 
1906.  After  hearing  all  parties  desiring  to  express  their  views,  and 
ascertaining  that  the  consensus  of  opinion  favored  the  closing  pro- 
posed, the  following  order  was  issued: 
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DaPABEKSNT  ow  QoMMMmm  AN9  Labor, 

OtnOB  OF  THB  SVCBXTAKT, 

To  vhom  U  maif  eoneemi 

A  hearing  having  been  given  at  Seattle,  Wadiington,  October  18,  1912,  after  due 
notice  by  pnbHcatioii  and  otherwiBB  as  proyided  by  law,  for  the  purpose  of  determining 
tlie  adviaability  of  making  aalmon  breeding  reeerves  of  certain  streams  togethar  with 
their  catdmient  basins,  and  all  interested  persons  having  had  full  opportunity  to  be 
beaid,  it  is  hereby  ordered,  by  virtue  of  the  authority  vested  in  me  by  section  6  of 
'  'An  Act  for  the  protection  and  regulation  of  the  fisheries  of  Alaska, ' '  approved  June  26, 
1006,  that  until  further  notice  all  commercial  fishing  for  salmon,  or  oth^r  commercial 
fidiing  in  the  piosecution  of  which  salmon  are  taken  or  injured,  be  and  is  hereby  pro- 
hibited IB  waters  of  Alaika,  as  follows: 

1.  In  all  streams  flowiing  into  Cook  Inlet,  together  with  their  lakes  and  tributary 
waters, 

2.  In  Eyak  Lake  and  its  tributary  waters.  Fishing  will  be  permitted  in  Eyak 
River  below  Eyak  Lake  and  in  its  branch,  known  as  Mountain  Slough,  from  6  a.  m. 
Monday  to  6  p.  m.  Saturday  of  each  week,  but  only  with  rod,  spear,  w  gafif,  and  with 
drift  nets  and  seines  not  anchored  or  otherwise  fixed  within  said  waters. 

3.  In  Anan  or  Humpback  Creek,  its  lagoon,  lakes,  and  tributary  waters,  together 
with  the  region  within  500  yards  of  the  mouth  of  said  creek. 

4.  In  Naha  stream,  its  lagoon,  lakes,  and  tributary  waters,  above  a  line  connecting 
he  jxyints  known  respectively  as  Loring  Point  and  House  Point. 

This  order  becomes  effective  January  1, 1913. 

OoAXLBB  Naobl,  Secretary, 

There  are  now  closed  to  commercial  fishing,  by  authority  of  the 
Secretary  of  Commerce  or  by  Executive  order  of  the  President,  six 
streams  or  r^ons,  namely:  (1)  In  western  Alaska,  Wood  and  Nush- 
agak  Rivers;  (2)  in  central  Alaska,  all  streams  flowing  into  Cook  Inlet, 
all  streams  on  Afognak  Island,  and  Eyak  Lake,  including  a  limitation 
on  fishing  in  Eyak  River;  (3)  in  southeast  Alaska,  Anan  stream.  Yes 
Bay  and  stream,  and  Naha  stream. 

Complete  and  efficient  measures  for  the  protection  of  salmon  must 
include  not  only  the  limitation  of  fishing  to  the  degree  essentia^  to 
preserve  a  sufficient  number  of  spawners  from  among  the  mature  fish, 
but  in  addition  the  maintenance  of  the  waters  and  spawning  beds  of 
the  fish,  or  a  substitution  of  hatchmes  for  the  latter.  The  proper 
volume,  low  temperature,  and  purity  of  the  streams  are  factors 
essential  to  attract  the  run  of  adults  and  to  maintain  the  health  of 
the  young;  freedom  from  obstruction  is  necessary  to  permit  ascent  of 
spawners;  and  either  undisturbed  spawning  beds  or  properly  equipped 
hatching  houses  are  required  to  develop  the  eggs.  Without  these 
requisites  mere  preservation  of  the  parent  fish  can  not  maintain  the 
supply;  it  is  just  as  essential  that  proper  conditions  for  deposit  and 
development  of  the  eggs  and  the  growth  of  the  young  shaU  obtain  as 
that  adults  shall  be  spared  to  furnish  eggs. 

The  preservation  and  increase  of  the  area  of  natural  spawning 
groimd  has  heretofore  received  little  attention.  The  industries  that 
are  likely  to  involve  damage  to  these  grounds  have  not  developed  in 
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number  and  extent  as  yet  to  bring  about  such  results.  The  natural 
grounds  remam  in  ahnost  their  original  character  and  area,  hence  the 
absence  of  care  or  forethought  in  respect  to  them.  These  matters 
seldom  receive  attention  imtil  appreciable  damage  has  been  inflicted. 
Furthermore,  it  is,  perhaps,  generally  supposed  that  artificial  hatch- 
ing may  prove  an  adequate  substitute  for  any  damage  done  the 
natural  beds  when  the  time  arrives  to  make  provision.  As  pointed 
out  above,  there  are  other  considerations.  In  the  case  of  the  more 
valuable  salmon  it  seems  that  to  get  healthy  spawn  it  is  requisite 
that  the  fish  matiure  in  fresh  water,  of  appropriate  temperature, 
volume,  and  purity;  without  this  a  hatchery  could  not  be  operated. 

While  no  actual  figures  are  available,  there  appears  to  be  no  reason 
to  doubt  that  crowding  the  spawning  beds  necessarily  results  in  loss 
of  spawn.  It  follows  then  that  an  increase  of  suitable  ground  would 
work  to  the  advantage  of  the  fishery.  There  are  quite  a  number  of 
streams  in  Alaska  in  which  falls  prevent  the  entrance  of  salmon. 
In  some  of  these  a  fishway  could  be  provided  at  comparatively  small 
expense  that  would  admit  spawning  fish  to  considerable  areas  of 
suitable  beds.  Along  the  same  Une,  perhaps,  assistance  could  be 
rendered  by  facilitating  the  ascent  of  such  falls  as  are  now  passable 
only  at  certain  stages  of  water.  The  actual  value  of  such  improve- 
ments can  be  ascertained  only  by  trial  and  observation.  The  con- 
tinuance of  the  fishery  in  spite  of  the  heavy  drains  made  upon  it  goes 
far  to  prove  that  the  supply  may  be  maintained  by  pennitting  a 
fraction  only  of  the  adults  to  reach  the  beds.  From  this  it  may  be 
reasoned  that  the  possible  product  is  controlled  by  the  area  of  suitable 
spawning  ground  rather  than  by  number  of  spawning  fish,  given,  of 
course,  a  sufiicient  number  of  spawners  to  seed  the  ground.  If  this 
argument  is  valid,  measures  to  extend  and  improve  the  groimds  will 
add  proportionately  to  the  output. 

Hatcheries,  while  now  beyond  question  merely  as  to  whether  they 
are  effective  in  furtherance  of  the  maintenance  of  the  fishery,  are  not 
always  considered  from  their  purely  economic  value.  The  real 
question  is  not,  Will  hatcheries,  given  the  parent  fish,  perpetuate 
the  supply? — for  that  is  answered  on  the  Sacramento  River — but, 
Will  they  do  it  at  least  cost?  As  at  present  conducted,  the  whole 
value  of  the  hatcheries  lies  in  the  greater  percentage  of  fry  they 
produce  from  a  given  number  of  eggs.  This  value  can  probably  be 
expanded  to  coyer  at  least  a  portion  of  the  life  of  the  young  after 
hatching,  or,  to  be  more  exact,  after  yolk  absorption,  for  no  hatchery 
worthy  of  consideration  now  plants  yolk  fry.  The  real  question 
then  is:  Is  the  cost  of  operation  of  the  hatchery  exceeded  by  the 
value  of  the  fish  saved  to  commercial  consumption  ? 

For  example,  assmne  in  a  given  stream  a  run  of  100,000  fish. 
Assume,  to  maintain  that  run,  50,000,000  fry  must  reach  the  free- 
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swimming  stage.  A  hatchery  can  produce  those  50,000,000  young 
fish  from  50,000  adults;  therefore  the  other  50,000  adults  maybe  put 
into  cans  and  no  diminution  of  the  subsequent  supply  result.  The 
difference,  then,  between  this  50,000  fish  required  by  the  hatchery 
and  the  nimiber  required  to  spawn  on  the  natural  beds  to  maintain 
the  supply  represents  the  value  of  the  hatchery.  Assume  that  the 
number  required  to  spawn  naturally  is  75,000;  dien  the  hatchery  has 
saved  25,000  fish,  which  at  20  cents  each  are  worth  $5,000.  This  is 
the  real  value  of  the  hatchery^s  work. 

It  must  not  be  lost  sight  of  that  the  margin  of  raw  material  ren- 
dered available  by  the  hatchery  may  be  of  much  greater  comparative 
value  than  the  original  margin  of  equal  number  above  the  require- 
ments for  natural  propagation.  For  example,  in  the  case  cited,  the 
first  25,000  fish,  the  available  excess  above  natural  spawning  require- 
ments, may  just  fail  to  meet  the  cost  of  conversion  into  a  commercial 
product,  in  which  case  no  commercial  use  could  be  made  of  them  at 
all.  Whereas,  by  the  added  25,000  available  under  the  hatchery 
system,  the  additional  cost  of  operation  may  be  met  and  a  substantial 
profit  made.  Again,  it  must  be  remembered  that  with  experience 
more  certainty  may  be  introduced  into  the  business  imder  a  controlled 
and  known  system  of  propagation,  and  anything  which  tends  to 
remove  the  speculative  element  tends  to  reduce  cost  of  operation. 
These  fiigures  are  merely  hypothetical,  and  without  statistics  not 
now  available  real  values  can  not  be  estimated.  The  only  purpose 
of  the  computation  is  to  illustrate  the  fallacy  of  regarding  the  operar 
tion  of  hatcheries  as  the  sole  or  even  as  the  necessarily  beet  means  of 
maintaining  the  salmon  fibshery. 

As  a  commercial  proposition  it  might  be  better  to  curtail  the  pack 
and  permit  a  large  spawning  escape  than  to  make  the  maximum 
pack  and  exhaust  even  a  portion  of  the  increased  gross  receipts  in 
maintenance  of  the  supply  of  raw  material. 

MARKED  SALMON. 

An  unusual  number  of  ''marked''  salmon  were  taken  during  the 
season  at  the  Fortmann  and  Yes  Bay  hatcheries.  At  Yes  Bay  the 
superintendent  reports  taking  28  females  and  13  males  with  both 
ventrals  missing,  and  6  females  and  4  males  with  one  ventral  gone. 
He  adds  that  he  believes  had  the  examination  of  the  males  in  the 
courde  of  spawning  been  as  thorough  as  of  the  females,  there  would 
have  been  as  many  males  as  females  noted.  About  a  dozen  of  these 
marked  fish  were  reported  from  the  Fortmann  hatchery  at  Loring  up 
to  the  end  of  October.  An  examination  of  the  scales  of  these  fish 
shows  them  to  be  of  the  ordinary  type.  Examples  from  three  indi- 
viduals were  examined,  a  female  from  Loring  and  a  male  and  a  female 
from  Yes  Bay.    All  appear  to  be  4-year  fish.    There  is  always  a 
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shade  of  doubt  regarding  the  scale  rings  of  spawning  fish,  but  in  no 
case  can  these  fish  be  adjudged  to  be  more  than  5  years  old,  and  they 
are  in  all  probability  only  4  years  old.  In  the  case  of  two  examples 
of  complete  loss  of  ventrals,  a  rough  dissection  indicated  that  the 
pelvic  arch  had  been  wholly  lost.  This  tends  to  prove  that  the 
removal  of  the  fins  occurred  at  a  very  early  age.  In  an  example  with 
one  fin  partially  removed,  leaving  only  a  stub,  there  had  been  no 
atrophy  of  the  arch. 

The  su^estion  that  these  fish  are  of  the  lot  marked  in  1903  is 
absurd.  Aside  from  the  inherent  improbability  of  a  second  group 
appearing  in  this  way  at  such  a  distant  interval  from  the  first  return 
in  1906,  the  record  of  the  scales  is  final  evidence  of  the  real  age  of  the 
fish.  To  account  for  the  presence  of  the  fish,  there  seem  to  be  but 
two  possible  hypotheses.  First,  that  the  disappearance  of  the  fins 
is  due  to  some  natural  cause  and  their  loss  is  either  congenital  or 
arises  from  some  action  of  an  external  agent,  such  as  fungus,  upon  the 
fry;  or  second,  that  the  fish  were  marked  by  human  agency. 

As  against  the  first  proposition  is  the  fact  that  in  all  of  the  exam- 
ples seen,  no  fins  other  than  the  ventrals  are  damaged.  It  is  well 
known  that  fungus  attacks  the  unpaired  fins  more  often  than  the 
paired.  The  return  of  about  50  adults  would  imply  that  the  cause 
was  directed  toward  some  3,000  fry.  The  hypothesis  that  nature 
suddenly  and  irregularly  produced  this  many  monstrosities  is  unten- 
able on  its  face.  Hence,  we  must  fall  back  on  the  new  factors  in- 
troduced by  artificial  propagation.  The  diseases  of  fry  are  not 
sufficiently  well  known  to  suggest  any  affection  that  would  show  in 
the  adult  in  no  other  respect  than  in  an  absence  of  these  fins.  Any 
disorder  of  the  ventral  region  involving  these  parts  would  almost 
necessarily  involve  adjacent  structures.  The  only  reasonable  conclu- 
sion-seems to  be  that  some  cause  carried  away  the  external  fin  structure 
in  such  early  life  that  the  bony  arch  never  developed;  that  is,  atro- 
phied from  a  lack  of  use.  For  example,  it  is  inconceivable  that 
fungus  attacking  the  fish  while  in  the  yolk  stage  and  resting  on  j9le 
bottom  could  destroy  these  fins  and  yet  reach  no  other  structure. 
The  only  possible  proposition  that  can  serve  as  a  basis  for  argument 
against  this  conclusion  is  that  the  fungus  may  have  likewise  dam- 
aged the  adjacent  fins,  as  the  anal,  but  that  these  later  regenerated 
while  the  ventrals  did  not.  Since  these  ''marked''  fish  were  noted 
only  at  the  hatcheries  at  Loring  and  Yes  Bay  they  probably  origi- 
nated in  that  section. 

Experiments  in  excising  the  fins  indicate  that  if  the  rays  are  not 
entirely  removed  the  fin  will  regenerate,  at  least  partially.  It  has, 
as  yet,  not  been  determined  that  the  fin  will  assume  its  original  size, 
but  from  the  growth  observed  there  is  no  reason  to  doubt  that  it 
will.    The  entire  removal  of  any  fin  or  its  rays  to  the  base — ^that  is. 
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to  the  spines  or  carpal  bones  on  which  the  rays  rest — ^will  be  permar 
nent,  and  the  fin  will  not  grow  again. 

Some  experiments  were  nuide  at  the  Yes  Bay  hatchery  this  season 
to  arrive  at  a  definite  method  of  marking  fingerlings  and  it  is  believed 
that  the  results  point  to  a  practicable  system,  but  further  tests  are 
required  to  perfect  it.  Olraervations  of  the  ''marked"  fish  noted 
above  demonstrate  the  necessity  of  a  marking  which  can  not  be 
duplicated  by  unauthorized  experimenters  and  which  will  authenti- 
cate the  returned  fish  beyond  all  question, 

HATCHERIES. 
EXTENT  OF  OPBBATIONB. 

During  the  year  1912  seven  salmon  hatcheries  operated  in  Alaska 
as  heretofore.  The  Karluk  plant  is  the  only  hatchery  at  which  the 
take  of  eggs  was  up  to  the  limit  of  capacity.  The  takes,  however, 
are  not  always  true  indications  of  the  runs  at  the  various  streams. 
At  the  Karluk  station  the  parent  fish  are  seined  from  the  lagoon 
which  receives  Karluk  River.  These  fish  are  of  the  number  which 
have  escaped  the  cannery  seines  at  the  spit  and  are  on  their  way  to 
their  spawning  grounds  about  Karluk  Lake.  This  escape  is  always 
greatly  in  excess  of  the  needs  at  the  hatchery.  Such  a  number  of 
them  as  it  is  believed  will  be  required  to  furnish  sufficient  spawn  to 
fill  the  hatchery  are  intercepted  and  held  in  corrals  till  ripe.  The 
number  of  eggs  taken  at  this  place  therefore  depends  neither  on  the 
total  run  of  fish  nor  on  the  escape,  but  upon  the  judgment  o(  the 
hatchery  superintendent,  qualified  by  the  loss  of  fish  in  the  corrals. 

At  the  Yes  Lake  station  also  the  number  of  eggs  taken  is  only 
indirectly  related  to  the  size  of  the  run.  Commercial  fishing  is  car- 
ried on  in  the  bay  or  inmiediately  adjacent  waters  under  the  super- 
vision of  the  hatchery  superintendent.  When  in  his  judgment  the 
nm  exceeds  the  number  that  are  required  for  hatcheiy  purposes, 
then  commercial  fishing  is  allowed;  if  the  run  seems  insufficient^ 
then  commercial  fishing  is  interdicted  until  the  superintendent  be- 
lieves enough  fish  have  entered  the  lake  to  supply  the  quantity  of 
spawn  needed  to  fill  the  hatchery. 

As  the  number  of  fish  entering  the  lake  can  be  estimated  only  by 
the  apparent  abundance  in  the  bay  and  stream,  it  will  sometimes 
happen,  as  in  the  past  season,  that  not  enough  fish  reach  the  lake  to 
fill  the  hatchery;  but  such  a  shortage  does  not  necessarily  imply  a 
small  run. 

On  the  other  hand,  the  hatcheries  at  Afognak,  Loring  (Fortmann) 
Klawak,  Hetta,  and,  usually.  Quadra  have  of  late  years  made  use 
of  all  the  fish  available  for  their  purposes  and  yet  failed  to  fill  their 
troughs.    From  this  statement  must  be  excepted  the  single  season 
WU'— 18 8 
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of  1911  at  Loring  when  not  all  the  available  fish  were*  spa^vmed  for 
the  hatchery.  The  number  ot  eggs  taken  at  the  various  stations  in 
the  years  1911  and  1912,  as  well  as  the  number  of  fiy  liberated  from 
the  1911  eggS;  is  shown  in  the  following  table: 

Opbrations  of  Alaska  Hatchbries  in  1912. 


stations. 


Radoraock- 
eyesabno^ 
mi  taken 


Red  or  sock- 
eye  aalmon 
fry  liberated 
1911-12. 


Percent 
of 


Red  or  sock- 
eye  aaltnoQ 
eggs  taken 
ta^l»12. 


Yes  Lake.. 
Aloenaka.. 
Fortmann.., 

Karluk 

Klawak.... 

Hetta 

Qlisdra 

TotaL 


72,000,000 

30,520,000 
107,620,000 

41,026,800 
6,600,000 
2,685,000 

11,000,000 


68,835,000 

18,894,700 
100,336,000 

8^,496,100 
8,630,000 
2,342,000 

10,166,000 


6 

89.7 
6.6 
8.6 

87 
9.4 
7.5 


66,125,000 
14»  689,470 
23,160,000 
46,600,000 
8,835,000 
8,700,000 
10,000,000 


270,251,800 


240,697,800 


107, 109,490 


«  Some  humpback  and  ooho  eggs  also  handled;  8,271^740  humpback  ens  were  taken  In  1912.  At  both 
ther  Yes  Lake  and  Afognak  hatcherieB  the  numbeniuidar  "fry"  InchidelEie  flngerUngs  held  and  fed  in  the 
troughs. 

The  take  of  eggs  at  the  Afognak  station  in  1912  was  greatly  reduced 
by  the  loss  of  fish  incident  to  the  volcanic  eruption.  All  of  the  salmon 
lying  below  the  rack  at  the  time  of  the  fall  of  the  ashes  from  Katmai 
Volcano,  June  6  to  9,  were  killed;  this  involved  a  loss  of  some  8,000 
or  10,000  sockeye  salmon. 

An  interesting  situation  is  shown  at  the  Elawak  hatchery.  This 
plant  has  a  capacity  of  8,000,000  to  10,000,000  eggs.  The  catch  of  fish 
for  the  cannery  has  increased.  During  the  years  preceding  1901  the 
average  annual  catch  was  under  40,000,  while  in  the  last  four  years  it 
has  been  almost  50,000,  and  in  the  last  two  considerably  over  that 
number.  The  hatchery,  until  1 91 0,  was  small  and  did  not  make  use 
of  all  the  spawning  fish  entering; the  lake.  The  number  of  eggs  taken 
was  comparatively  small,  and  heavy  losses  at  times  from  freezing 
largely  neutralized  any  advantage  derived  from  the  operation  of  the 
hatchery.  In  1910  the  capacity  was  increased  to  10,000,000,  but 
fewer  than  7,000,000  eggs  were  taken,  presumably  from  lack  of 
spawners.  In  1911  there  was  a  larger  catch  of  fish  for  the  cannery 
and  a  still  smaller  take  of  eggs  for  the  hatchery,  fewer  than  6,000,000. 
In  1912,  while  the  returns  for  the  catch  are  not  definite,  they  indicate 
a  still  larger  number  of  fish  taken  for  the  canneries,  and  the  egg  take 
dropped  to  fewer  than  4,000,000. 

Hetta  shows  a  still  more  remarkable  situation.  At  this  point,  from 
1896  to  1900,  an  annual  average  of  nearly  200,000  redfish  were  taken. 
By  1909  this  had  dropped  to  fewer  than  55,000.  In  that  year 
slightly  over  10,000,000  redfish  eggs  were  taken,  about  10  per  cent 
of  the  fish  escaping  to  the  lake.  In  1910  the  catch  increased  a  few 
thpusands  and  the  egg  take  fell  off  a  million.    In  1911  the  catch  ^i^ 
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Terj  Etde  in  eoEcess  of  50,000,  and  the  e^  take  was  fewer  than 
•3,000,000;  in  1912  the  cateh  wae  again  slightly  increased  and  the  egg 
take  increased  proportionately  to  nearly  4,000,000,  showing  a  spawn- 
ing escape  of  about  4  per  cent.  This  high  degree  of  efficiency  of  the 
sttners  is  brought  about  by  the  conformation  of  the  bay.  It  will 
probably  be  impossible  for  them  to  take  all  the  &h  without  barricad- 
ing the  stream,  but  their  present  effectiveness  will  prove  a  sufficiently 
dose  approximation  to  exterminate  the  run  commercially  in  a  few 
more  years. 

HATGHEBISS  AS  A  CONSERVATION  PROVISION. 

Perhaps  the  best  example  of  results  to  be  obtained  from  hatcheries 
is  to  be  foxmd  in  the  Fortmann  hatchery  at  lAxing,  on  the  Naha 
stream.  At  this  station,  since  its  establishment  in  1901,  the  entire 
run  of  redfish  has  been  devoted  to  propagation  uses.  In  1903  the 
hatching  plant  was  extended  to  its  present  size  and,  with  the  excep- 
tion of  one  season,  1911,  the  entire  number  of  redfish  entering  the 
upper  lake  has  been  artificially  spawned,  so  the  number  of  eggs  taken 
each  year  indicates  with  fair  accuracy  the  number  of  fish  entering 
the  stream.    These  figures  are  shown  in  the  following  table: 

Rbdfish  Eggs  Taken  and  Frt  Liberated,  1901  to  1912. 


Yavs. 


EggstalCfla. 


FrylibcnlMd* 


BggstalMi. 


FryUbttatsd. 


1901. 
1902. 
1903. 
1904. 
190S. 


11,460,000 
40,060,000 
16,530,000 
63,120,000 
68,715,000 
105,420,000 


10,300,000 
20,005,000 
13,780,000 
62, 160,000 
67,643,000 


1007. 
lOOS. 
1900. 
1910. 
1911. 
1912. 


41,280,000 
24,465,000 
53,340,000 
34,920,000 
107,520,000 
23,160,000 


80,046,000 
33,920,000 
22,785,000 
40,725,000 
30,245,000 
100,335,000 


A  Product  in  each  case  of  «ggs  taken  the  prtTious  year. 

The  factor  of  error  introduced  by  these  figures  as  an  exponent  of 
the  number  of  fish  entering  the  stream  lies  in  tlie  fact  that  an  uncer- 
tain number  of  fish  spawn  each  year  below  the  upper  lake.  In  1911 
these  were  numerous  and  not  counted;  in  1912  a  considerable  portion 
of  the  e^s  secured  were  taken  in  the  lower  lake,  thus  entering  the 
count.  But  in  general,  the  number  of  fish  may  be  arrived  at  approx- 
imately by  omitting  the  last  three  places  in  the  figure  for  eggs.  For 
example,  in  1912,  23,100  fish  may  be  credited  to  the  stream.  From 
1887  to  1891  this  stream  yielded  to  the  canneries  an  annual  average 
catch  of  78,000  fish;  in  the  next  five  years  it  dropped  to  half  of  that, 
or  39,000;  in  the  next  four  years  to  less  than  half  of  this,  or  15,000. 
Under  hatchery  operations  on  a  closed  stream,  the  run  the  first  four 
years  averaged  annually  about  33,000;  in  the  next  four  years  it 
reached  60,000,  but  in  the  last  four  years  it  has  faUen  again  to  an 
average  of  54,000.  In  the  initial  pa-iod  of  four  years,  of  course,  only 
the  natural  run  was  produced ;  that  is^  the  product  of  the  hatchery 
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had  no  influence  on  the  number  of  adult  fish  in  the  stream.  The 
first  two  seasons  not  all  the  fish  were  spawned  and  the  average, 
33,000,  is  too  small.  It  is  not  improbable  that  40,000  would  be  more 
nearly  correct.  This  would  indicate  either  that  the  fishing  during 
the  years  1897  to  1900  was  light  or  that  an  unusual  number  of  fish 
from  other  streams  entered  the  Naha  for  spawning. 

Weighing  all  the  evidence,  it  seems  most  reasonable  to  conclude 
that  in  the  main  the  average  run  reaching  a  given  stream  is  the  product 
of  that  stream;  that  normally  the  fish  return  to  the  place  of  their 
birth,  but  that,  due  to  adventitious  causes,  schools  at  times  are 
diverted  and  enter  other  streams.  In  this  way  both  the  permanent 
depletion  of  given  streams,  as  at  Hetta,  and  also  the  extraordinary 
runs,  as  in  the  Naha  in  1906  and  1911,  may  be  accounted  for.  There 
is  no  evidence  that  sockeyes  once  entering  a  lake  to  spawn  return  to 
salt  water.  If  there  were  no  inherent  tendency  to  return  to  the  home 
stream  the  distribution  would  be  more  irregular,  the  streams  near 
the  ocean  would  be  filled  to  overflowing,  or  else,  on  the  contrary,  the 
congestion  would  occur  at  the  head  of  the  passages.  If  this  instinct 
were  absolutely  controlling  there  would  be  no  such  fluctuations  as 
are  noted  in  Bristol  Bay.  Now,  the  remarkable  fact  to  be  noted  is 
that  in  the  Naha  with  a  closed  stream  the  increase  in  the  run  for  the 
first  four-year  period  is  not  greatly  over  50  per  cent,  and  in  the 
second  like  period  it  has  actually  fallen  off.  In  other  words,  after 
12  years  of  protection  and  artificial  propagation,  a  season  occurs  in 
which  no  more  fish  enter  the  streams  than  did  the  first  year  the 
stream  was  closed.  This  does  not  prove  the  hatching  operation 
a  detriment,  for  no  better  results  were  attained  on  Letnik  stream, 
which  was  closed  for  many  years  without  a  hatchery. 

Yes  Bay  in  1912,  as  nearly  as  can  be  estimated,  produced  about 
100,000  redfish;  in  1911  about  150,000;  in  1910  about  200,000;  in 
1909  about  150,000;  and  in  1908  fewer  than  100,000.  There  is 
little  doubt  that  the  run  in  this  stream  and  that  in  the  Naha  are 
closely  related,  perhaps  interchanging  more  or  less.  Considering 
the  two  streams  together,  the  sum  of  the  runs  for  each  year  from 
1908  to  1912,  inclusive,  is,  respectively,  120,000,  210,000,  235,000, 
260,000,  and  125,000.  The  catch  at  these  two  streams  at  the  period 
of  their  original  productiveness  indicates  that  they  should  produce 
in  the  neighborhood  of  100,000  each,  so  that  from  1909  to  1911  we 
may  adduce  that  their  natural  resources  were  quite  fully  restored  by 
the  restricted  fishing  and  the  hatching  operations. 

To  go  beyond  the  natural  product  brings  in  new  factors.  No 
doubt  the  primary  factor  is  food.  The  sockeye,  like  the  other  red- 
meated  salmon,  is  known  to  divide  as  to  the  habit  of  the  young;  one 
portion  remains  in  fresh  water  for  a  year,  the  other  goes  to  salt 
water  soon  after  reaching  the  swimming  stage.  As  shown  by  Dr.  Gil- 
bert (p.  9),  out  of  625  Fraser  River  fish  examined  only  35,  or  about 
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6  per  cent,  were  sea  run,  i.  e.,  had  gone  to  sea  as  fry.  Either  the 
loss  during  the  growth  to  maturity  is  veiy  much  greater  in  that 
portion  of  the  young  seeking  the  sea  the  first  season  or  that  portion 
is  veiy  much  smaller  than  the  portion  remaining  a  year  in  fresh 
water.  In  1903  and  1904,  when  a  comparatively  small  number  of 
fiy  was  being  put  out  by  the  hatchery  on  the  Naha,  it  was  found 
that  few  went  to  sea  as  fry.  It  was  suggested  then  that  upon  greatly 
increasing  the  number  planted  in  that  stream  a  certain  surf>lus 
might  go  to  sea  as  fry  and  thereby  be  largely  lost.  Unfortunately, 
as  yet  no  examination  has  been  made  to  find  whether  such  a  result 
occurs.  If  there  is  such  a  result  from  the  large  plants  the  failure  of 
the  Naha  as  yet  to  buiJd  up  beyond  its  natural  productivity  may  be 
accounted  for. 

A  further  suggestion  was  made,  as  a  result  of  the  studies  of  1903 
and  1904  on  the  Naha,  that  the  food  resources  of  the  lake  might  be 
overtaxed  by  the  heavy  plants  of  fry  and  the  young  become  unthrifty. 
Measurement  of  some  80  yearlings  of  the  1911  fish  from  this  stream 
revealed  the  astonishing  fact  that  they  were  in  better  condition 
and  larger  than  fish  of  corresponding  age  measured  in  1903  and 
1904.  The  stomachs  of  most  of  these  were  empty,  but  in  two  were 
found  salmon  fiy.  Nearly  all  the  intestines  contained  a  black 
substance  that  is  believed  to  be  mainly  the  indigestible  substances 
derived  from  fry  ingested  some  time  previously,  the  digestible  ele- 
ments having  been  absorbed.  This  evidence  of  cannibalism  sug- 
gests another  possible  check  upon  results  from  the  increased  plants. 
Fly  planted  as  soon  as  hatched,  or  even  as  soon  as  free  swunming, 
arrive  in  the  lake  when  it  is  still  populated  with  the  yearlings  of 
the  previous  season's  plant.  The  old  rule  that  big  fish  eat  little 
ones  finds  no  exception  among  salmon,  and  overpopulation  of  the 
waters  must  be  an  active  stimulus  to  this  natural  instinct. 

It  has  been  shown  that  the  salmon  return  at  4  and  5  years  of 
age,  perhaps  in  about  equal  numbers,  probably  vaiying  in  different 
seasons.  Taking  Yes  Bay  and  Naha  streams  together  as  a  unit, 
there  were  liberated  in  the  two  hatcheries  in  1906,  i.  e.,  from  1905 
spawn,  74,000,000  fiy.  The  adults  from  these  fiy  were  due  to 
return  in  .1909  and  1910.  To  the  two  streams  there  may  be  accred- 
ited for  those  two  years  445,000  fish,  and  half  of  these  should  be 
credited  to  the  74,000,000  fry  of  the  1905  eggs.  Constructing  a 
table  on  these  bases  for  the  three  years  now  completed  and  esti- 
mating the  fourth,  we  have: 


Yew. 


1006. 
1900. 


fty. 


74,000,000 
135,000,000 


Adult 
flflh. 


225,000 
247,000 


550 


1907. 
1908. 


fty. 


96,000,000 
71,000,000 


Adult 
fiah. 


192,000 
143,000 


405 
500 
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That  is,  the  run  for  1913  should  be  134,000  for  the  two  streams. 

From  this  calculation  we  arrive  at  an  approximate  figure  of  500 
hatchery-produced  fry  to  bring  back  one  adult  redfish. 

At  no  other  streams  have  the  hatching  operations  been  complete 
for  a  sufficient  time  to  permit  estimates.  At  Hetta  the  fish  scatter 
about  the  lake  mai^ins  and  many  have  spawned  naturally  until 
the  last  two  years,  when  scarcity  of  spawners  has  led  to  a  more 
industrious  effort  to  take  all  the  fish.  A  similar  condition  obtained 
to  a  degree  at  Klawak  and  Quadra.  Even  at  the  Fortmann  and 
Tes  Liake  hatcheries  a  certain  percentage  escape  or  spawn  naturally 
during  high  water,  and,  as  mentioned  above,  there  is  always  a  con- 
siderable number  of  fish  which  spawn  naturally  at  the  former  of 
these  stations,  but  it  must  be  swamped  as  a  factor  of  influence  in 
the  very  large  artificial  output. 

Heretofore  it  has  been  the  custom  when  sockeyes  were  not  avail- 
able to  fill  the  hatcheries  to  supplement  the  take  with  cohos  and 
even  humpbacks.  To  hatch  the  latter  can  at  least  do  no  damage 
to  the  sockeye  output,  since  this  species  leaves  the  fresh  water  as 
fry.  With  the  cohos  it  is  otherwise.  The  coho  fingerling  is  an 
active  enemy  of  smaller  fish.  Many  of  them  linger  in  fresh  water 
for  the  first  year  after  hatching,  leaving  usually  on  the  spring  floods, 
when  the  sockeye  fingerlings  migrate.  They  bear  the  same  relation 
to  small  salmon  that  trout  of  similar  size  do.  Their  propagation  m 
the  same  fresh  water  with  sockeyes  is  not  to  be  commended.  Dr. 
Gilbert  has  found  that  the  adult  cohos  are  derived  almost  wholly 
from  young  migrating  as  yearlings,  hence  any  output  of  the  hatchery 
to  be  of  value  must  remain  in  the  lakes  and  streams  where  it  will  prey 
upon  the  sockeye  young  for  the  greater  part  of  a  year.  Coho  young  are 
larger  at  hatching  and  grow  more  rapidly,  hence  there  might  be  more 
or  less  cannibalism  among  those  of  the  same  age  after  a  few  months. 
No  cohos  are  now  hatched  at  the  Fortmann  hatchery,  nor  allowed  to 
spawn  naturally  in  the  upper  lake.  It  is  the  belief  of  the  superin- 
tendent who  was  in  charge  of  the  Callbreath  experiment  for  several 
years,  that  the  propagation  of  cohos  at  the  Jac^ki  hatchery  helped 
to  defeat  the  success  of  that  station.  The  maintenance  of  this  latt^ 
station  at  Jadski  stream  for  some  15  years  by  Mr.  Callbreath  at  his 
personal  expense  is  one  of  the  most  interesting  incidents  in  the  history 
of  the  Alaska  salmon  fishery. 

Firmly  imbued  with  the  belief  that  every  salmon  returns  to  the 
stream  or  lake  of  its  birth  to  spawn,  and  convinced  of  the  advantages 
of  protected  propagation,  Mr.  Callbreath  foresaw  large  profits  from 
the  cultivation  of  fish  in  private  or  privileged  reserves.  Unfaltering 
in  his  conviction  as  to  the  correctness  of  these  two  fundamental 
propositions,  he  expended  a  small  fortune  in  the  prosecution  of  the 
enterprise  and  even  then  surrendered  only  to  age  and  infirmity.    The 
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only  result  has  been  a  fuiiher  demonstration  of  4iie  iUogicalness  <rf 
founding  a  commercial  enterprise  upon  suppositious  conclusions. 
Perhaps  one-tenth  the  amount  lost  in  this  speculation,  properly 
applied  to  an  inquiry  into  the  natural  history  of  salmon,  would  hare 
demonstrated  the  fallacy  of  the  methods  employed,  if  not  even  of  the 
propositions  themselves.  The  only  fact  developed  is  that  hump* 
back  salmon  do  not  necessarily  return  to  the  parent  stream.  This 
stream  has  been  consistently  fenced  to  the  humpbacks  since  the  initi- 
ation of  the  experiment  in  1892,  but  the  niunber  reaching  the  stream 
in  late  years  has  shown  no  diminution  beyond  that  of  other  streams 
in  the  same  r^on.  The  irregular  fishing  for  red  salmon  carried  on 
in  the  inlet  to  which  the  hatchery  stream  is  tributary  deprives  the 
figures  as  to  the  hatch  of  all  value. 

GENERAL  STATISTICS  OF  ALASKA  FISHERIES  FOR  1912. 

Of  the  $38,263,457  invested  in  all  Alaska  fisheries  in  1912,  nearly 
90  per  cent  represents  the  salmon  industry.  Excluding  the  cod  and 
haUbut  fisheries,  in  order  to  secure  a  proper  basis  for  comparison  with 
the  previous  year,  it  is  found  that  there  was  an  increase  of  413,281,346 
over  1911,  the  result  of  the  phenomenal  prices  brought  by  the  cheaper 
grades  of  the  pack  of  that  season. 

SUHMABY  OF  INVESTMENTS  IK  THE   FISHERIES   OF  ALASKA  IN  1912. 


Industries. 


Sootheast 


Salmon  cvmtag. .  •  •  • 
Salmon  plckUDg — 
Salmon  mild  curing 

HerrlnfT  fishery 

HaUbut  ikahery 

Cod  fishery 

Whale  fishery 


|13,287,aM 
MJIO 
314,072 

ase,8ao 

2,QS7,2fiO 


Total. 


.(If^. 


Central 


97, 4^2,261 

133,196 

11,216 

2,030 

3,800 

274,074 


nji^jii^. 


Westera 


113,029,730 
199,610 
875 


i^n^ 


Total. 


933,759,296 
387,566 

326,152 


2,036,060 

174,974 

1,140,831 


38,263,457 


Summary  of  Persons  Enoagbd  in  the  Fisheries  of  Alaska  in  1912. 


Raoes. 


Whites 

NaUves 

Japanese 

Chinese 

IdsceUaneous 

Total.. 


Southeast 


4,648 
3,068 
1,477 
1,242 
47 


10,972 


Central 


1,912 
979 
464 


14 


3,602 


Westeni 


8,641 
3,602 
1,400 
1,211 
475 


10, 


Total. 


10,101 

7,299 
8,341 

2,r 


94,20 


d8 
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SUMMABT  OF  PRODUCTS  OF  THX 


Alaska  Fishebibs  in  1912,  Showing  Quantribs 

AND  VaLUBS. 


Froducts. 

Quantity. 

Value. 

Products. 

Quantity. 

Value. 

Canned  salmon cases. . 

Halibut pounds. . 

Mild-cared  salmon..do 

Whale  products: 

on galls.. 

Fertiliser..  ..pounds. . 

Baleen do 

PfeUed  salmon,  .barrels. . 

Herring pounds.. 

Cod do 

T^TWh  salmon     ....do.... 

4,056,021 

16,896,743 

4,196,843 

928,766 

3,285 

22,622 

34,760 

16,444,623 

8,064,843 

1,338,023 

$16,286,490 
027,502 
899,852 

1       811,807 

807,422 
239,278 
218,268 
101,468 

Froaen  salmon .  .poonds. . 
Fresh  halibut,  locaLdo.. . . 

Fish  iMiddlng cassB. . 

Smoked  salmon  loaLdo 

Fresh  ood pounds.. 

Smoked  fish  loaf. .  .cases. . 

Troat pounds.. 

Eulachon do 

Black  ood do.... 

Total 

461,043 

260,000 

1,985 

2,167 

100,000 

1,136 

26,461 

40,365 

16,664 

«20,287 

18,000 

11,560 

8,628 

8,000 

4,640 

2,645 

2,816 

068 

18.877.480 

SALMON  INDUSTRY. 

The  season  of  1912  was  marked  by  an  unusually  heavy  run  on 
the  south  side  of  Bristol  Bay.  This  was  the  principal  factor  in  the 
increase  of  nearly  40  per  cent  in  the  total  catch  for  the  Territory 
over  laat  season.  The  other  important  elements  were  an  unexampled 
run  of  humpbacks  in  central  Alaska  and  a  large  rim  in  Bering  Sea, 
and  the  utilization  of  an  increased  number  of  chums  mainly  in 
southeast  Alaska.  This  latter  may  have  resulted  in  part  in  the 
effort  late  in  the  season  to  bring  packs  up  to  the  guarantee.  There 
was  a  slight  falling  off  in  the  number  of  humpbacks  used  in  southeast 
Alaska;  reds  held  their  own  in  this  section,  but  scarcely  did  so  in 
central  Alaska.  The  shortage  of  reds  in  the  Nushagak  section  led 
to  an  increased  pack  of  the  inferior  species  there. 

APPARATUS   AND   CATCH. 

The  tables  giving  the  number  of  salmon  caught  in  1912,  by  ap- 
paratus and  species  alone,  for  each  geographic  section,  show  an  in- 
teresting shift  in  the  application  of  geai*.  The  percentage  of  the 
total  catch  of  all  species,  for  the  three  principal  forms  of  gear,  stands 
in  round  numbers  for  the  two  seasons  (1911  and  1912),  as  foUows: 

Pbrcbntaob  op  T0TAI4  Catch  of  Salmon  by  Thbee  Principal  Forms  op  Gbar. 


Apparatus. 


SeiiifiB... 
Tnpe... 
Offlnets 


Southeast  Alaska. 


1011 


Percent. 

62 

33 

4 


1012 


Per  cent. 

SO 

47 

8 


Central  Alaska. 


1011 


Pereem. 

60 

40 

0 


1012 


Percent. 

40 

60 

0 


Western  Alaska. 


1011 


Percent, 


5 
04 


1012 


Percent, 


6 
08 


In  southeast  Alaska,  whereas  in  1911  60  per  cent  of  the  pinks  or 
humpbacks  were  taken  in  seines,  in  1912  slightly  under  49  per  cent 
were  so  taken.  Or,  stating  it  somewhat  differently,  compared  with 
the  catch  of  1911,  in  southeast  Alaska,  that  by  seines  shows  a  decrease 
of  2,401,099  fish,  that  by  gill  nets  a  decrease  of  264,891,  that  by  hand 
lines  a  slight  increase,  and  that  by  traps  an  inciease  of  4,494|295 
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&h,  or  more  than  48  per  cent.  There  was  an  increase  of  15  per  cent 
in  the  catch  of  cohos,  of  nearly  90  per  cent  in  dog  salmon,  a  slight 
decrease  (about  4  per  cent)  in  the  humpback,  and  an  increase  of  5  per 
cent  in  the  catch  of  sockeyes.  The  total  catch  in  southeast  Alaska 
increased  but  6  per  cent  over  that  of  1911.  Had  it  not  been  for  the 
phenomenally  large  catch  of  dog  salmon  no  increase  in  the  total 
catch  for  southeast  Alaska  would  have  resulted. 

In  central  Alaska  the  seine  catch  shows  an  increase  of  8  per  cent, 
the  gill-net  catch  an  increase  of  41  per  cent,  while  the  trap  catch 
shows  an  increase  of  more  than  81  per  cent.  There  was  an  increase  of 
9  per  cent  in  the  catch  of  cohos,  of  252  per  cent  in  chums,  and  a  very 
slight  decrease  Gess  than  one-fifth  of  1  per  cent)  in  sockeyes. 

In  western  Alaska  the  gill-net  catch  shows  an  increase  of  more  than 
128  per  cent,  and  the  trap  catch  an  increase  of  208  per  cent.  Several 
causes  perhaps  entered  into  this  result.  It  was  brought  about  per- 
haps primarily  by  the  development  of  the  independent  trap,  prob- 
ably in  part  the  rjesult  of  the  multiplication  of  canneries,  including 
some  plants  that  depended  entirely  on  purchasing  fish  from  in- 
dependent fishermen.  Another  cause  is  the  increasing  knowledge 
of  the  runs  or  movements  of  the  fish,  permitting  a  more  ready 
selection  of  good  trap  sites.  A  third  may  be  found  in  the  application 
of  the  floating  trap  which  has  lately  been  perfected.  Still  another 
influence  was  the  strike  early  in  the  season,  though  this  will  doubtless 
have  a  greater  effect  the  next  season  thdn  it  had  the  last.  The 
necessity  for  a  dependable  source  from  which  to  obtain  the  raw 
material  is  essential  to  the  life  of  the  canning  industry. 

Salmon  Takkn  in  1912,  bt  Specibs  and  Apparatus,  for  Each  Geographic 

Section  of  Alaska. 


Apparatus  and  speciies. 


Seines: 

Coho,  or  silver 

Dog,  or  chum 

Humpback,  or  pink, 

King,  or  spring 

Red,  orsockeye..... 

Total 

Gill  nets: 

Coho,  or  sflver 

Dog,  or  chum 

Humpback,  or  pink. 

King,  or  spring 

Red,  or  sockeye 

Total 

Ttaps: 

Coho,  or  silver 

Dog,  or  chum 

Hmnphack,  or  pink 

King,  or  spring 

Red,  or  sockeye 

TotaL 


Southeast 
AJaaka. 


Number. 
407,001 
3,247,317 
0,886,211 
1,061 
1,117,090 


14,748,770 


142,237 

126,582 

21,887 

83,770 

304,310 


787,705 


303,206 

1,722,367 

10,227,737 

41,054 

1,452,067 


18,835,431 


Central 


Number. 

46,738 

165,045 

002,638 

068 

2,425,304 


3,630,783 


Western 
Alaska. 


Number. 


••■«•■•••■ 


62,814 

2,142 

61,013 

28,232 

678,145 


823,246 


01,034 

202,083 

1,677,820 

25,516 
2,508,062 


4,501,305 


188,347 

746,840 

444,640 

04,561 

10,350,133 


20,833,680 


24,015 

146,448 

731,500 

4,107 

588,350 


1,404,420 


TotaL 


Number. 

543,820 

3,412,362 

10,878,840 

2,020 

3,542,484 


18,370,563 


898,308 
874,573 
618,440 
206,572 
20,431,588 


22,424,571 


10,021,156 
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Salmon  Taken  in  1912,  by  Spboibs  and  Apfabatus,  vob  Kaoh  Gboobaphio 

Section  of  Alaska — Continued. 


Apparatus  and  specioi. 


Lines: 

Ooho,  or  silver , 

King,  or  spring , 

TotaL 

Spears: 

Red,  or  sookBye 

Total: 

Coho,  or  silvRr 

Dog,  or  ehom 

Humpback,  or  pixik 

King,  or  spring 

Red,  or  aoclceyB . . . . 

Grand  total 


Southeast 


Number. 
1ft,  069 
197,962 


213,011 


1,046,593 

5,096,306 

20,135,835 

333,846 

2,964,131 


29,566,661 


Central 


JViiiii6«f. 


201,486 
870,  IfO 

2,722,371 
54,716 

6,096,591 


9,045,334 


Western 


Number. 


212,362 
896,207 

1,176,140 
96,08A 

19,947,483 


22,327,050 


TotaL 


Number. 
15,060 
197.052 


213.011 


664 


1,460,441 

6,868,183 

24,034,846 

477.  ao 

28,608,105 


60,938,045 


Rdaiion  of  gear  to  conservation  of  the  fishery. — ^The  effect  upon  the 
fishery  of  the  various  devices  used  in  capturing  the  fish  has  long  been 
a  much-debated  question.  The  recent  extension  in  the  use  of  traps 
in  southeast  Alaska  has  raised  an^other  and  different  question,  namely, 
the  employment  of  labor  as  affected  by  the  stationary  and  movable 
gear,  respectively.  An  examination  of  the  statistics  as  set  forth  in 
the  tables  given  in  this  report  shows  that  about  one-third  of  the  total 
number  of  salmon  taken  in  1912  were  taken  in  traps,  when  seven  years 
ago  less  than  one-fifth  w$re  so  taken.  It  is  further  revealed  that  the 
increase  in  the  use  of  the  trap  has  been  in  central  and  southeastern 
Alaska  only,  the  percentage  having  more  than  doubled  in  the  latter 
section  and  almost  doubled  in  the  former.  It  will  be  further  noted 
that  the  relation  of  the  trap  varies  with  the  species;  for  the  period  it 
s  lowest  for  kings  and  highest  for  cohos,  but  in  1912  highest  for  pink 
salmon,  of  which  species  more  were  taken  in  traps  last  season  than  by 
all  other  means  combined. 

The  propriety  of  the  use  of  any  particular  fishing  device,  excluding 
the  labor  question,  must  be  determined  by  the  answers  to  the  follow- 
ing questions: 

1 .  Is  its  operation  readily  inspected  and  regulated  ? 

2.  Does  it  enable  the  fish  secured  to  be  put  on  the  market  in  the 
best  possible  condition  ? 

3.  Does  it  result  in  loss  of  any  portion  of  the  fish  it  is  designed  to 
capture  t 

4.  Does  the  appliance  cause  the  loss  of,  or  affect  injuriously,  any 
ether  species  or  the  young  of  the  species  caught? 

Salmon  fishing,  as  ordinarily  conducted,  is  peculiar  in  that  only 
adult  fish  are  taken  by  the  gear  used.  It  is  true  that  to  a  slight  degree 
yearling  fish  may  be  destroyed  sometimes,  as  for  example,  in  the 
seining  on  Earluk  beach,  or  occasionally  in  brailing  a  trap,  but  this 
damage  is  practicably  negligible. 
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Oocagionallj  in  oeriaJn  locations  traps  are  said  to  cause  a  eonsid- 
eiable  desttruction  to  certain  flounders  and  other  species  at  jNrasent 
<i>ot  used.  One  of  the  species  commonly  taken  in  traps  is  the  dolly 
vaixlen  trout.  It  is  conceded  that  this  species  is  a  nuisance,  falling 
into  the  same  class  as  the  dogfish,  and  the  damage  it  inflicts  upon 
other  fish  of  greater  worth  nu»*e  than  compensates  for  any  value  the 
dolly  varden  have. 

Before  a  final  decision  can  be  rendered  as  to  the  relative  effective- 
ness of  traps  and  of  movable  gear,  definite  statistics  are  required  as  to 
certain  movements  of  salmon: 

1 .  To  what  extent  do  they  travel  at  night  in  their  migratory  move- 
ment toward  the  rivers  f 

2.  To  what  extent  do  they  tend  to  distribute  toward  the  center  of 
channels? 

8.  What  are  the  movements  of  the  fish  upon  striking  the  web  and 
what  effect  has  the  recurved  hook  or '  'jigger''  ? 

4.  To  what  degree  is  the  entrance  into  streams  delayed  by  various 
conditions,  such  as  low  water? 

5.  To  what  extent  do  the  fish  wander  after  once  reaching  the 
mouth  of  a  stream  ? 

Whatever  may  be  tibe  ultimate  answers  to  these  questions,  two  im- 
portant factors  remain  in  favor  of  the  use  of  stationary  gear:  First, 
the  trap  may  be  so  constructed  as  to  hold  the  fish  living  till  the  can- 
n^y  is  ready  to  use  them,  and,  second,  it  admits  of  convenient  and 
comparatively  inexpensive  inspection  and  regulati<Mi. 

The  necessity  for  canning  salmon  in  good  condition  involves  some 
urgent  questions.  Much  was  accomplished  toward  this  end  by  the 
enactment  of  the  48-hour  law.  While  it  has  not  been  possible  strictly 
to  enforce  this  law,  nor  is  the  law  itself  entirely  applicable  or  adequate, 
it  has  nevertheless  served  to  call  attention  to  an  evil  and  has  brought 
about  a  degree  of  correction.  The  irregularity  of  the  runs  of  salmon 
is  such  that  some  elastic  gear,  i.  e.,  a  form  of  apparatus  that  will  hold 
a  short  heavy  run  in  a  manner  to  permit  its  effective  utilization  with- 
out loss  either  in  quantity  or  quality  of  product,  is  a  necessity;  any 
form  of  gear  which  kills  the  fish  in  its  capture  should  be  supplanted 
by  a  form  which  will  hold  fish  alive. 

The  second  advantage  of  the  stationary  gear  is  in  its  stability  and 
consequent  amenability  to  regulation. 

There  are  in  southeast  Alaska  alone  some  three  hundred  localities 
where  salmon  are  taken.  Many  of  these  are  at  the  head  of  deep  bays 
or  fiords,  distantly  removed  from  usual  routes  of  travel,  and  visited 
by  none  but  those  engaged  in  the  fishery,  not  infrequently  by  a  single 
crew  with  mutual  interests  among  the  members.  In  all  discussions 
regarding  the  enforcement  of  restrictive  regulations  limiting  the 
kinds  of  gear  to  be  used,  the  places  in  which  and  the  times  when  they 
may  be  used^  the  fact  that  the  fisheiy^  or  at  least  the  fishery  by 
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movable  gear,  is  carried  on  in  numerous  remote  and  difficultly  access- 
ible places  contemporaneously  must  be  kept  in  mind.  In  all  Alaska, 
not  including  the  larger  rivers  such  as  the  Yukon,  some  400  different 
fishing  places  are  reported.  If  each  isolated  trap  or  group  of  traps  is 
regarded  as  a  separate  locality  and  complete  report  were  made  in  all 
sections  of  each  particular  locality  or  stream  fished,  the  number 
would  be  considerably  increased.  These  fishing  places  are  scattered 
over  some  20,000  miles  of  coast  line,  much  of  it  outside  water  navi- 
gable only  by  substantial  boats  in  time  of  rough  weather. 

The  impracticability  of  subjecting  such  a  region  to  the  effective 
surveillance  of  wardens,  unless  supported  by  a  healthy  and  active 
public  sentiment,  is  at  once  apparent.  Whatever  legislation  may  be 
enacted,  so  long  as  small  movable  gear,  such  as  the  ordinary  seines 
and  gillnets,  may  be  owned  and  used  and  all  fish  taken,  sold,  and 
shipped,  the  ultimate  fate  of  the  fishery  will  remain  in  the  hands  of 
the  operators  of  such  gear.  A  regulation  of  stationary  apparatus  can 
be  enif orced  within  a  reasonable  expenditure  even  with  the  apparatus 
in  the  hands  of  the  irresponsible  or  the  malicious ;  regulation  of  the  non- 
stationary  apparatus  must  be  effected  primarily  by  public  sentiment. 

Salmon  Taken  Since  1906,  Shown  by  Apparatus,  Species,   and  Year,  for 

Each  Geographic  Section  ov  Alaska. 

SOUTHEAST  ALASKA. 


Yean  and  appantiu. 

1006: 

Traps ..•••... 

Other  gear 

Total 

1007: 

Traps 

Otbersear 

Total 

1006: 

Traps 

Other  gear 

1000: 

Traps 

Other  gear 

Total 

1010: 

Traps 

Other  gear 

Total 

1011: 

Traps 

Other  gear 

Total 

1012: 

Traps 

Other  gear 

Total 

Period  lOOfr-1012: 

Traps 

Other  gear 

Total 


Coho. 


256,708 
403,263 


660,071 


130,783 
387,058 


527,741 


110,034 
350,406 


478,532 


112,213 
252,022 


364,286 


166,023 
403,611 


668,534 


276,206 
631,212 


007,418 


302,206 
664,387 


1,046,603 


2,246,622 
3,181,861 


6,427,473 


Dog. 


366,048 
1,215,661 


1,570,700 


158,170 
1,176,120 


1,334,200 


368,700 
1,434,770 


1,803,470 


337,306 
306,816 


734,210 


437,726 
1,506,023 


2,032,740 


734,827 
1,082,064 


2,716,801 


1,722,867 
8,372,800 


6,006,266 


Pink. 


1,877,430 
6,822,373 


7,100,812 


3,438,336 
8,632,580 


12,070,016 


6,102,843 
8,060,040 


14,062,802 


3,628,040 
6,000,427 


0,328,367 


8,161,684 
6,261,060 


0,412,773 


7,373,011 
13,003,810 


21,066,830 


10,227,737 
0,006,006 


20,135,836 


4,114,242 
11,173,352 


16,287,604 


34,200,080 
58,077,435 


03,277,424 


King. 


4,885 
00,252 


04,687 


26,835 
03,720 


120,564 


3,448 
127,620 


131,068 


5,107 
203,668 


206,665 


2,646 
266,642 


260,188 


18,418 
256,634 


275,062 


41,064 
282,702 


823,846 


101,743 
1,311,227 


1,412,070 


Sockeye. 


615,261 
1,008,605 


2,523,866 


615,684 
1,668,663 


2,260,347 


486,646 
2,073,083 


2,560,620 


023,816 
1,770,063 


2,702,870 


860,737 
2,120,140 


2,086,886 


038,674 
1,882,817 


2,821,401 


1,452,067 
1,512,064 


2,064,121 


5,892,885 
12,036,324 


18,830,200 


Total 


2,608,701 
0,440,144 


12,048,036 


4,378,807 
11,044,060 


16,322,857 


6,080,680 
12,066,000 


10,096,600 


5,007,471 
8,330,886 


13,338,366 


4,617,716 
10,732,414 


16,350,130 

0,341,136 
18,446,546 


27,787,682 


13,835,431 
15,730,230 


20,566,661 


46,664,481 
87,580,180 


134,234,670 
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CBNTRAL  ALASKA. 


Yean  and  apparatos. 

Coho. 

Dog. 

Pink. 

King. 

Sockeye. 

Total 

1906: 

Trapi 

98,486 
23,738 

64,100 

16,858 
11,509 

1,487,606 
4,610,073 

1,662,049 
4,545,320 

OtbtfTtKBT 

Total 

117,223 

64,100 

28,367 

6,997,679 

6,207,360 

1907: 

Trapi 

163,076 
63,760 

6,420 
252,373 

36,791 
31,037 

2,711,142 
3,926,718 

2,917,429 
4,273,887 

Oth^gear 

Total 

226,836 

258,793 

67,828 

6,637,860 

7,191,316 

1908: 

TraDS 

90,616 
60,847 

375,140 
268,466 

17,216 
21,379 

2,285,401 
3,222,214 

2,768,373 

O  ther  eear 

3,573,906 

Total 

151,463 

643,606 

38,596 

5,507,615 

6,341,279 

1909: 

Traps 

89,918 
52,258 

8,740 
127,540 

44,632 
21,966 

2,152,655 
2,526,817 

2,290,846 

Other  sear....... ......... 

2,728,500 

Total 

142,176 

181,289 

66,598 

4,679,373 

6,019,436 

mo: 

Tram 

115,922 
83,028 

1,318 

273,023 
375,041 

34,007 
17,593 

2,095,563 
2,526,718 

2,519,833 

Other  sear 

3,002,380 

Total - 

198,960 

1,318 

648,064 

51,600 

4,622,281 

5,522,213 

1911: 

Tran 

89,633 
94,325 

20,476 
84,516 

259,072 
248,484 

34,017 
24,323 

2,287,586 
3,468,929 

2,640,784 

Other  gear 

3,920,577 

Total 

188,968 

104,992 

507,666 

58,340 

6,706,515 

6,561,361 

1912: 

Traps 

91,934 
109,562 

202,983 
167,187 

1,677,820 
1,044,551 

25,516 
29,200 

2,583,062 
3,103,539 

4,501,306 

Other  gear 

4,454,029 

Total 

201,486 

370,170 

2,722,371 

64,716 

5,696,501 

9,046,334 

Period  1906-1912: 

Traps • 

734,584 
487,507 

224,777 
251,703 

2,669,315 
2,316,464 

200,087 
157,007 

15,562,906 
23,286,008 

19,390,618 

Other  gear 

26,497,689 

Total 

1,222,091 

476,480 

4,975,779 

866,044 

38,847,913 

45,888,307 

WESTERN  ALASKA. 


1906; 

Traps 

Other  gear. 

Total.... 

1907: 

Traps 

Other  gear. 

Total.... 

1908: 

Traps 

Other  gear. 

Total.... 

1909: 

Traps 

Other  gear. 

Total..., 

1910: 

Traps 

Other  gear. 

Total..., 


1,500 
206,110 


207,610 


29,199 
109,660 


138,849 


20,000 
86,088 


106,088 


9,930 
71,303 


81,323 


6,340 
132,860 


139,200 


466,632 
1,222,043 


1,688,676 


36,141 
472,586 


508,737 


114,534 
840,  o(W 


454,843 


101,456 
346,340 


447,796 


58,039 
252,179 


310,218 


852,526 
91,561 


444,087 


1,500 
837,614 


839,014 


261,519 
138,138 


399,067 


15 
81,811 


31,826 


613,072 
149,067 


662,129 


6,530 
138,343 


144,873 


5,011 
134,391 


139,408 


4,856 
87,174 


08,030 


3,096 
128,898 


131,989 


4,382 
97,373 


101,755 


791,166 
10,224,060 


11,015,226 


1,078,860 
9,181,034 


10,259,908 


860,516 
16,013,966 


16,874,482 


506,011 
15,133,872 


15,641,883 


328,833 
11,266,776 


11,593,609 


1,618,354 
11,882,117 


13,500,471 


1,150,730 
10,235,176 


11,385,806 


1,261,426 
16,665,675 


17,927,100 


622,606 
15,712,309 


16,334,817 


006,666 
11,808,246 


12,806,911 
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Saucok  Taken  Since  1906,  Shown  bt  Apparatus,   Spbobs,  and  Tbax^  fob 

Bach  Gbooraphic  Section  or  Alaska — Oontinasd. 

WESTERN  ALASKA-Oontinued. 


Yean  and  appaiatos. 


1911: 

Traps 

Other  gear. 


Total. 


1912: 

Trape 

Other  gear. 


Total. 


Period  1906-1912: 

Trape 

Other  gear... 


Total. 


Coho. 


8,000 
121,971 


129,971 


24,015 
188,347 


212,302 


98,964 
916,419 


1,015,403 


Dog. 


173,823 
174,043 


Pink. 


91,764 


347,866 


146,448 
746,849 


898,297 


1,097,073 
3,554,349 


4,051,422 


91,704 


731,500 
444,640 


1,176,140 


1,860,182 
1,284,486 


3,144,617 


8,641 
109,722 


113,263 


4,107 
94,661 


98,668 


81,833 
790,457 


821,980 


Sodkeye. 


299,552 
8,644,414 


8,943,966 


588,350 
19,359,133 


19,947,483 


4,453,297 
89,823,256 


94,276,568 


Total. 


4M,916 
0,141,914 


9,626,880 


1,404,420 
20,838,530 


22,827,950 


7,541,009 
96,368,966 


108,909,974 


Summary  of  Salmon  Taken  in  Alaska,  1906  to  1912,  with  Totals  and  Fercbnt- 
AOBs,  Showing  Number,  b7  Species,  Taken  bt  Traps  and  bt  Movable  Gear. 


Yean  and  apparatus. 

Cdho. 

Dog. 

PJnk. 

■    ■  .ic= 

King. 

Soekeye. 

Total. 

Poi^ 
oent> 
age  of 
total. 

1906: 

Traps 

351.603 
ffi3,lll 

821.680 
2,487,704 

1,794,065 
5,ft3,934 

27,723 
240,104 

2,894,083 
16,642,728 

5,889,194 
25,867.581 

IS 

Other  gear 

81 

Total 

064,804 

3,259,384 

7,707,099 

267,827 

19,586.761 

81,756,775 



1907: 

Traps 

332.058 
561.367 

194,311 
1,648,706 

3,446,255 
9,222,467 

68,637 
269,157 

4,405,605 
14,761,415 

8,446,966 
26,453,112 

2i 

Other  gear 

n 

Total 

893,425 

1.843,017 

12,668,722 

327,794 

19,167,110 

34,900,068 

1906: 

Traps 

229.650 
506,483 

483.243 
1,775,079 

5,739,502 
9,366,653 

25,520 
236.178 

8,632,563 
21,310,163 

10,110,478 
83,194,501 

28 

Other  gear 

76 

Total 

736.083 

2.258.322 

15,106,155 

261,603 

24,942,726 

43,304,979 



1909: 

Trape 

212,061 
375.673 

488,851 
743,155 

3,682.695 
5.868,787 

52,885 
864,417 

8,584,888 
19,439.752 

7,980,824 
26,771,784 

22 

Other  gear 

77 

Total 

587.734 

1,182,006 

9,491,482 

407,292 

23,024,184 

84,092,608 

1910: 

Traps 

287.285 
709,399 

497,063 
1,847.202 

3.937,779 
6,785,187 

40.985 
371,608 

3,283,133 
15,919,643 

8,046,215 
25,633,039 

24 

Other  gear 

76 

Total 

996.684 

2,344,285 

10,722.966 

412,543 

19,202,778 

33.670,254 



1911: 

Traps 

373,830 
847.608 

0S9.126 
2,240,623 

7.632.083 
14,034,067 

56,976 
390,679 

8,475,812 
13,996,160 

12,466,836 
31,509,037 

28 

Other  gear 

71 

Total 

1.221,347 

3,169,749 

21,666,150 

446,665 

17,471.972 

43,975,873 

1912: 

Traps 

508,155 
952,286 

2,071,796 
4,286,935 

12,637.057 
11,397,289 

70,677 
406.553 

4,633,460 
23.974.726 

19,921,156 
41,017,789 

82 

Other  gear 

67 

Total 

1,460,441 

6,358,733 

24,034,346 

477,230 

28,608,196 

60.988,945 

Period  1906-1012! 
Tn^ 

3.079.190 
4,585.777 

5.436,002 
14,979,404 

38,819,486 

62,578.384 

842,803 
2,258,091 

26.900,087 
126,044.587 

73,586,108 
210,446,843 

26 

Other  gear 

74 

TvttA 

7,664,967 

20,415,496 

101,397.820 

2,600,994 

151,953,674 

284,032.951 

Peioenta^Bs  of  total: 
Traps 

40 
60 

26 
73 

38 
62 

18 
87 

17 
83 

Other  gear. 
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Troll  jUihing  fcr  M^mon.-^The  troll  fishing  for  salmon  continues  to 
develop.  At  various  points  in  southeast  Alasl^  this  fishery  is  now 
successfully  prosecuted  for  both  king  and  coho  salmon.  The  waters 
adjacent  to  Forrester  Island  are  perhaps  the  most  productive. 
During  the  past  season  this  fishery  attracted  a  large  niunber  of  fish* 
ermen,  who  established  a  camp  on  the  island  and  carried  on  the 
fishing  from  that  point  as  a  base. 

Forrester  Island,  together  with  Wolf  Rock  and  Lowrie  Islands,  was 
set  aside  as  a  bird-breeding  reserve  by  Executive  order  of  January 
11,  1912,  to  be  under  the  control  of  the  Department  of  Agriculture. 
The  islands  are  within  the  boundaries  of  the  Tongass  National 
Forest,  so  the  administration  is  placed  under  the  joint  authority  of 
the  Forest  Service  and  the  Bureau  of  Biological  Survey  of  the  De- 
partment of  Agriculture. 

In  1912  a  warden  from  the  latter  bureau  was  detailed  to  look 
after  the  reservation.  He  arrived  on  the  ground  June  21  and  found 
a  considerable  body  of  people  located  on  the  island  for  the  purpose 
of  prosecuting  the  fishery  or  of  profiting  from  it  indirectly.  Assisted 
by  the  law-abiding  element  he  rapidly  brought  conditions  into  shape, 
enforcing  appropriate  police  regulations  to  maintain  health,  decency, 
and  good  order  and  to  insure  equal  opportunity  and  fair  dealing  for 
those  engaged  in  the  arduous  and  hazardous  work  of  capturing  the 
fish. 

This  fishing  is  carried  on  by  two  classes  of  boats— power  boats  and 
rowboats.  The  former  are  not  favored,  since  it  is  thought  they  are 
more  liable  to  injure  the  fish  without  holding  them.  Moreover,  this 
is  a  fishery  in  which  the  individual  of  small  means  can  find  his  op- 
portunity. All  it  requires  is  an  ordinary  rowboat  and  troll  line. 
It  is  essentially  an  investment  of  labor  instead  of  capital.  Out  of 
294  permits  issued  only  about  8  went  to  power  boats.  It  has  been 
recommended  that  no  power  boat  be  permitted  to  engage  in  this 
fishery. 

The  hours  established  for  operation  were  from  3  a.  m.  to  9  p.  m. 
By  the  latter  time  all  boats  were  required  to  report  and  if  any  were 
missing,  search  was  made  at  once  for  them.  This  precaution  saved 
several  lives,  in  addition  to  giving  all  an  equal  chance  in  the  profits. 

Ten  vessels  were  engaged  in  transporting  the  fish  to  the  mild- 
curing  stations.  The  price  paid  for  king  salmon  was  $1  each  for 
red-meated  and  30  cents  for  white.  The  highest  record  made  by  a 
single  boat  was  something  over  1,800  for  the  season;  the  highest 
yield  for  a  single  day's  work  by  one  man  was  161  fish.  On  an  aver- 
age the  weather  permits  fishing  to  be  carried  on  only  about  four  days 
a  week,  and  about  15  fish  per  day  is  an  average  catch. 

Most  of  the  fishing  is  done  with  spoons,  but  herring  bait  is  some- 
^mes  usedi    The  herring  so  used  are  mainly  taken  in  the  vicinity  or 
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in  the  neighborhood  of  Howkan  with  rakes.    The  salmon  are  taken 
in  depths  of  from  3  to  20  fathoms. 

Coho  and  king  salmon  are  the  only  species  so  far  taken  by  this 
method.  This  is  perhaps  due  to  the  fact  that  these  species  feed  on 
the  herring  inshore  to  a  greater  extent.  The  smaller  species  probably 
feed  less  on  herring  and  more  on  smaller  species,  such  as  sand  lances, 
and  it  is  quite  possible  that  they  feed  less  in  the  inside  waters.  But 
since  the  king  salmon  were  not  taken  in  Alaska  by  hook  and  line 
until  in  recent  years,  it  may  be  that  means  will  later  be  found  to 
develop  a  similar  fishery  for  the  other  species.  An  excellent  field  for 
investigation  leading  to  such  results  remains  open. 

CANNING. 

Conditions  and  events  of  the  season. — The  season  of  1912  reversed 
in  large  measure  the  successes  of  1911.  While  those  companies  mak- 
ing the  greater  part  of  their  pack  from  red  salmon  were  prosperous, 
those  depending  upon  the  pink  and  chum  packs  lost  correspond- 
ingly. Twenty-three  new  plants  were  inaugurated,  20  of  them  in 
the  southeast  or  pink-salmon  region,  and  none  in  Bering  Sea,  where 
the  heavy  run  of  reds  occurred.  A  few  of  these  new  plants  were 
offshoots  of  established  concerns  or  extensions  and  conversions  of 
pickling  plants,  but  most  of  them  were  new  firms  entering  the  field 
as  such  for  the  first  time.  It  is  expected  that  several  of  these  plants 
will  be  closed  for  the  season  of  1913,  partly  in  view  of  the  heavy  run 
of  pinks  due  in  Puget  Sound  this  year. 

In  the  matter  of  accidents  and  casualties  the  industry  fared  well. 
The  warehouse  belonging  to  the  cannery  in  Hidden  Inlet  collapsed, 
but  the  loss  of  stock  was  slight.  Two  fatalities  occurred  in  the 
Yakutat  region  by  drowning.  These  are  the  only  accidents  of  note 
reported. 

The  phenomenal  success  of  the  floating  cannery  Olory  of  the  Seas 
last  season  found  fewer  imitators  than  was  anticipated.  Only  this 
vessel  and  a  second,  the  WiUiam  H.  Smith,  were  operated  as  such. 
The  active  demand  for  pink  fish  induced  by  the  many  new  concerns 
and  the  subsequent  low  market  price  reversed  the  1911  results,  and  it 
is  not  expected  that  any  fiirther  attempt  will  be  made  to  exploit  this 
form  of  cannery  in  the  near  future. 

The  use  of  the  ''sanitary  can"  was  further  extended.  It  is  proba- 
ble that  it  will  entirely  displace  the  solder  can  by  another  season. 

It  seems  proper  in  this  place  to  again  urge  the  desirability  of 
greater  care  in  putting  on  the  market  only  a  wholesome  product  and 
that  in  an  attractive  form.  During  the  past  season  many  samples 
of  salmon  which  had  been  questioned  under  the  purcrfood  law  came 
into  this  Bureau  for  criticism  as  to  quality  and  branding.  Not  all  of 
this  was  packed  in  Alaska,  but  the  qualities  which  make  the  con- 
tents of  a  package  wholesome  and  attractive  iu  one  place  apply  to 
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every  other.  It  is  apparent  that  under  the  "sanitary"  system  of  pack- 
ing more  care  must  be  taken  to  avoid  tainted  fish.  In  the  old  solder 
process  the  first  cooking  to  a  degree  vaporized  the  more  volatile  prod- 
ucts of  decomposition,  those  which  afiPect  the  sense  of  smell,  and 
they  were  blown  oflF  when  the  cans  were  vented.  In  the  sanitary 
process  these  products  are  retained  and  appear  when  the  cans  are 
opened.  It  is  to  be  presumed  that  no  reputable  firm  intentionally 
packs  fish  which  will  "smeir'  in  the  package,  and  that  such  a  prod- 
uct would  be  turned  out  only  through  careless  or  ineflicient  super- 
vision. Firms  operating  more  than  one  plant  would  do  well  to  use 
a  distinguishing  mark  that  will  make  any  can  traceable  to  the 
particular  cannery  producing  it. 

It  is-  believed  that  the  ruinous  price  recently  reached  by  pink  and 
chum  salmon  is  due  in  large  part  to  the  carelessness  in  preparing 
those  grades  in  the  past.  Both  of  these  species  spawning  near  the 
sea,  the  fish  are  more  mature  at  the  time  they  are  taken  than  are 
the  other  species.  This  results  in  large  numbers  being  taken,  par- 
ticularly by  the  seiners  who  work  in  the  streams  or  near  their  mouths, 
after  they  are  so  mature  as  to  be  really  unfit  for  canning.  When  to 
this  is  coupled  the  fact  that  the  pink  salmon  softens  under  the  best 
conditions  soon  after  death,  it  is  readily  comprehended  why  in  the 
wholesale  machine  methods  used  the  product  is  often  unsatisfactory. 
It  is  hardly  to  be  expected  that,  after  lying  for  a  time  in  the  bilges 
of  a  seine  boat,  being  bruised  and  punctured  by  pewing  from  the 
boat  to  a  lighter,  thence  to  the  dock  and  again  to  the  butcher,  man- 
gled in  the  chink,  cut  odd  lengths  and  obliquely  on  the  cutter,  and 
finally  stuffed  in  the  can  under  pressure  at  the  filler,  the  much  abused 
humpback  should  present,  when  dropped  from  the  can  to  the  serv- 
ing dish,  ^  appearance  of  quality  that  will  compete  advantageously 
with  the  more  favored  red  salmon.  Of  necessity  from  its  pale  color 
the  pink  salmon  must  undersell  the  red,  yet  it  requires  greater  care 
to  turn  it  into  a  wholesome  and  a  reasonably  attractive  canned  prod- 
uct. But  in  spite  of  its  small  size  and  lack  of  firmness  and  color  it 
can  be  made  up  into  a  neat  package. 

The  use  of  stream  fish,  ''slabsides/'  that  are  either  delayed  runs  or 
fish  chased  out  of  the  streams,  should  be  discontinued;  the  substance 
of  the  meat  of  these  fish  has  gone  into  the  reproductive  elements  that 
are  thrown  in  the  gurry.  It  is  a  fraud  on  the  consiuner  to  offer  it 
for  sale. 

There  should  be  more  care  used  in  the  handling  of  the  fish  prior 
to  reaching  the  dock.  Fish  taken  in  seines  or  gill  nets,  perhaps,  nec- 
essarily are  handled  more  roughly  or  frequently  than  trap  fish,  but 
this  evil  can  be  minimized.  Especially  the  pewing  can  be  more 
carefully  done.  No  fiysh  should  be  pewed  in  the  body  prior  to  butch- 
ering; if  alive  the  woimd  becomes  engorged  with  blood,  and  if  dead 
the  skin  and  peritoneiun  are  broken,  allowing  all  the  poison  and 
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bacteria  of  the  slime  and  digestive  tract  to  be  absorbed  by  the  flesh. 
While  these  membranes  are  intact  the  meat  of  the  fish  is  practically 
sealed  from  contamination,  and  decay  is  postponed  much  beyond 
the  period  required  to  render  exposed  flesh  unwholesome. 

The  machinery  in  use  for  cleaning  the  fish  and  filling  the  cans  was 
designed  for  the  firm-fleshed  fish.  Perhaps  any  fish  in  proper  con- 
dition can  be  taken  care  of  by  it  but  with  pink  salmon  somewhat 
softened  the  machinery  too  often  turns  t>ut  what  has  rather  the 
appearance  of  scrap.  This  may  be  quite  as  wholesome  and  even  as 
well  flavored  as  the  more  solid  sections,  but  it  is  not  attractive  in 
appearance^  and  imtil  a  product  attractive  both  in  appearance  and 
flavor  can  be  offered,  there  is  not  likely  to  be  a  permanent  advance 
in  price  with  the  present  quantities  put  on  the  market.  A  certain 
number  of  inexperienced  housekeepers,  supplementing  the  demand 
by  those  whose  means  permit  no  choice  involving  a  higher  price,  will 
always  furnish  a  limited  market  for  a  low-grade  product;  but  to 
extend  the  market  and  advance  the  price  requires  a  product  so 
satisfactory  that  the  first  purchase  leads  to  continued  use.  The  pale 
salmon  are  capable,  with  proper  care,  of  conversion  into  such  a  prod- 
uct. It  may  require  additional  expense,  mainly  in  better  supervision 
and  more  uniform  adjustment  of  the  supply  of  raw  material  to  the 
capacity  of  the  plant.  It  may  also  require  the  elimination  of  the 
long  haul,  and  certainly  of  the  ripe  fish  now  brought  in  toward  the 
close  of  the  season. 

Companies  Canning  Salmon  in  Alaska,  Home  Office^  Number  of  Cannbkies 
Operated,  Location  and  Number  of  Traps  Operated  bt  Each. 


Names. 


Southeast  Alaska: 

Admiralty  Trading  Co.a. . . . 


Alaska  Fish  Co. 


Alaska  Pacific  Fisheries. . . 

Alaska  Packers  Associa- 
tion. 

Alaska  Sanitary  Packing 
Co.« 

Astoria  &  Paget  Sound 
Canning  Co. 

F.C.  Barnes  Co 


Canoe  Pass  Packing  Co.a. .. 
Deep  Sea  Salmon  Co 


Fidalgo  Island  Packing  Co 
Hawk  Fish  Co 


Hidden  Inlet  Canning  Go. . 

Herbert   Hume    Paokfug 
Co.* 

Hoooah  Packing  Co.« 

Irring  Packing  Co.a. 

Sake  Packing  Co.* 


Home  olBoe. 


1020    Yeon    Bulldtng    Port- 
land, Greg. 
666  Colman  Bunding,  Seattle, 


/200    Mutual    Life    Buildfaig, 
\   Seattle,  Wash. 

WeUs,  Fargo  Building,  San 

Francisco,  Cal. 
aoo  Eiler  Building.  Seattle, 

Wash. 
South  Bellingham,  Wash 


428  WoToesfeer  Buildhig,  Port- 
land, Oreg. 

416  Spalding  Building,  Port- 
land, Greg. 

306  Lowman  Building,  Seattle, 
Wash. 

Anacortes,  Wash. 

Alaska  BttOding,  Seattle, 
Wash. 

Fairfield  Block,  VanoouTsr, 
B.  C 

616  Hodge  Building,  SeatOs, 
Wash/ 

Port  Townsand,  Wash 

66S  Colman  Building,  Seattle, 
Wash. 

Care  O.  W.  Sanborn,  Astoria, 
Wash. 

•  New  cannery. 

*  One  floating, 
c  Two  floating. 


Can- 
neries. 


2 
1 

1 

1 

1 

1 

1 
1 

1 

1 

1 
1 


Locaticm. 


Gambler  Bay 

Floating    cannery, 
"Glory  of  the  Seas.'* 

fChilkoot  Inlet. 
Yes  Bay 
Cbomlqr 

jLoring 

\WrangeU 

do 


Excursion  Inlet. 

Lake  Bay 

Canoe  Pass 

Ford  Ann...... 


Ketchikan.. 
Hawk  Inlet. 


Hidden  Inlet. 
Nakat  Inlet.. 
Hoooah 


Traps. 


ft5 


e6 

*7 
1 


5 

4 

2 

2 

4 
4 


'Six  floating. 
•Floating. 
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Companies  CANNiNa  Salmon  in  Alaska,  Homb  Offics,  Number  or  Canneries 
Operated,  Location,  and  Number  op  Traps  Operated  bt  Each — Contmued. 


Names. 


Homo  ofiloo* 


Can- 
neries. 


Location. 


Tnqps. 


Soatbeast  Alaska— Cootinoed. 
TbeKasaanCo 


Kufai  Island  Paddng  Co.t . . 

Ltadenberger  Packing  Co. .  ^ 

MetlakahUa  Industrial  Co . '. 
OeorgoT.  Myers  A  Co 


North  Pacific  Trading  A 
FaokfaigCo. 

Northwestern  Fisheries  Co. 


412  Colman  Building,  Seattle, 

Wash. 

....do 

/334  Globe  Bufldlng,  SeatUe. 
\    Wash. 

Metl&kahtia,  Alaska 

668  Colman  Bulldlns,  Seattle, 

Wash.  . 
a07   Crocker   Building,   San 

Francisco,  OaL 


} 


( 


Ooeanio  Packing  Co.ft, 


Pacific  American  Fisheries. 
Pacific  Coast  &   Norway 

Packing  Co. 
PfUar  Bay  Packing  Co...., 


Mmard   Building,    Seattle, 

666  Colman  Building,  Seattle, 

Wash.-. 
South  Beningham,JWash. 

Packing  Co.,  Seattle,  wash. 


} 


^1 


Care  of  KfldaU   Fishing  A 


Point  Wards  PacUng  Co.». 

Pure  Food  Fish  Co.* 

lUvIlla  Fish  Products  Co.ft. 

Sanbom-Cram  Co.b 

Sbakan  Salmon  Co 


Skowl  Arm  Packing  Co. 

(formerly  L.  Gustave  & 

Co.) 
St.  Ellas  Packing  Co 


Starr-CoUinson 

CO.6 


Packing 


Sunny  Point  Packing  Co.^. 
Swift,  Arthur  A  CoJ. 


Taku  Canning  &  Cold  Stor- 
age Co. 
Tee  Harbor  Packing  Co — 
Tblinket  Packing  Go 

Walsh-Moore  Canning  Co.^. 

Welding   &   Independent 
Fisheries  Co.» 


Weise  Packing  Co.». 


Yakutat  &  Southern  Ry. 
Co. 

Central  Alaska: 

Alaska  Packers  Association. 

Columbia  River   Packers 

Association. 
Fidalgo  Island  Packing  Co.» 
Eadiak  Fisheries  » 


Llbby,  McNeil  <b  Llbby  ». . 

Northwestern  Fisheries  Co. 

Pacific  Amerfcan  Fisheries. 
Seldovla  Salmon  Co 


a06  Lowman  building,  Seat- 
tle, Wash. 

413  Colman  Building,  Seattle, 
Wash. 

Ketchikan,  Alaska 

do 

South  Bend.Wash 

412  Colman  Building,  Seattle, 
Wash. 

1813  Ateaka  Building,  Seattle. 
Wash. 

412  Colman  Building,  Seattle, 
Wash. 

428  Worcester  Building,  Port- 
land, Oreg. 

Ketchikan,  Alaska , 

16    Colman    Dock,    Seattle, 

210  Mutual  Life  Building, 
Seattle,  Wash. 

Port  Blakeley,  Wash 

1006  Yeon  Building,  Portland, 
Oreg. 

Care  of  PhiL  J.  Brady,  Seat- 
Ue, Wash. 

Seattle,  Wash 


602  Central  Building,  Seattle, 

Wash. 
412  Colman  Building,  Seattle, 

Wash. 


/Wells,  Fargo  Building,  San 
\    Francisco,  ObL 


} 


Astoria,  Oreg. 


Anaoortes,  Wash 

209  First  Avenue  South,  Smt- 

tle.  Wash. 
Seattle,  Wash 


Western  Alaska: 

^^^fj^™««°~'»  ^^'  |}Astorla,  Oi«f . 

•Three  floating, 
ft  New  cannery, 
c  Floating. 


/Maynard   Building,    Seattle, 

South  BeUlngham,  Wash 

664  Henry  Bufldlng,  Seattle, 
Wash. 


} 


Beaudaire.. 
/Roe  Point.. 
\Craig* 

MeUakahtla. 

Chatham... 


Klawak. 


Hunter  Bay. 

Quadra 

Santa  Ana. . . 
Dundas  Bay. 
WaterfEOl.... 


Excursion  Inlet. 
Petersburg 


PfllsrBay... 
Point  Wards. 


KetchDom..., 

do 

Burnett  Inlet. 
Shakan 


Skowl  Arm. 


Dry  Bay 

Moira  Sound. 


Chomley 

Heoela  island. 


Taku  Harbor. 


Tee  Harbor. 
Funter  Bay. 


Ward  Core. . . . 

Floating    cannerv, 

"William 

Smith." 
Rose  Inlet 


■2: 


Yakutat. 


fKasflof. 

{.ATsen  Bay. 

Alitak 

Chignlk 

do 


Port  Graham. 
Kodiak 


KenaL...., 

rOroa 

KenaL 

Uyak 

Chignlk... 
King  Core. 
Seldovla... 


/Nushagak  Bay. 
\KTichakBay.. 


'Two  floating. 
«One  floating. 


•4 


•  4 

2 


8 


•  1 


1 
10 


S 

s 


cl 
2 


<8 

6 
16 


14 


«1 
«12 


10 


«13 

4 
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FISHERY  AND  FUE  INDUSTRIES  OF  ALASKA  IN  1912. 


Companies  Canning  Salmon  in  Alaska,  Home  Officb,  NirifBER  of  Cankbribs 
Operated,  Location,  and  Number  of  Traps  Operated  bt  Each — Continued. 


Names. 


Western  Alaska— Continued. 
Alaska  Packers  Association . 


Alaska-Portland 

Association. 
Alaslca  Salmon  Go 


Packers 


Bristol  Bay  Packing  Co. . . . 

Columbia  River   Packers 

Association. 
Midnight  Sun  Packing  Co. . 


Naknek  Packing  Co.. 


North  Alaslca  Salmon  Co.., 

Northwestern  Fisheries  Co, 

Rod  Salmon  Canning  Co. . . 

Pacific    American     Fish- 
eries.* 


Home  office. 


/Wells,  Fargo  Building,  San 
\    Francisco,  ObL 

1107  Yeon  Building,  Portland, 
Greg. 

112  Miirket  Street,  Ban  Fran- 
Cisco,  Cal. 

96  Market  Street,  San  Fran- 
cisco, Cat 

Astoria,  Oreg 


4107  Linden  Avenue,  Seattle, 

Wash. 
72  Main  Street,  San  Francisoo, 

CaL  • 

/no  Market  Street,  San  Fran- 
\   Cisco,  CaL 

Maynard    Building,   Seattle, 

Wash. 
72  Main  Street,  San  Francisoo, 

Cal.. 
South  Bellingham,  Wash 


Can- 


} 


} 


8 

1 
1 
1 
1 
1 
1 


1 

1 
1 


Location. 


Nushagak  Bay  (2). 
KvichakBay  (2).. 
NalmekRiverO). 
iTgaguk  River.... 
Nushagak  Bay 

do 

KvichakBay 

Nushagak  Bay 

Eotsebue  Sound . . 

Naknek  River 


rUgagnk  River. 
iLoonno 


ok 

1  KvichakBay.. 
[Nushagak  Bay. 
do 


Ugashik  River. 
PortMoUer.... 


Traps. 


5 

1 


3 


A  Cannery  built,  but  no  peek  this  year. 
Investment,  etc.,  in  the  Salmon-Canning  Industry  in  1912. 


Items. 


Southeast  Alaska. 


Central  Alaska. 


Western  Alaska. 


Total. 


Canneries 

WOTklne  capital 

Value  ofplants 

Wages  paid 

Vessels: 

Steamers      and 
launches   over 

6tons 

Tonnage 

Launches  under 

6tons 

Tonnage 

Sailing 

Tonnage 

Boats,  sail  and 

row 

Lighters 

Pile  drivers 

Apparatus: 

Haul  seines 

Fathoms 

Purse  seines 

Fathoms 

GUI  nets 

Fathoms 

Traps,  driven . . . . 
Traps,  floating... 
Dip  nets 


Total. 


JVb. 
51 


148 
2,706 

68 

176 

6 

9,005 

757 

236 

41 

07 

13,365 

249 

48,316 

377 

51,480 

144 

32 

10 


Value, 


$4,911,317 
4,079,074 
2,231,307 


787,766 


81,700 
"215*356 


55,597 
117,602 
120,891 

28,710 


118,777 
'5i,'4M 


405,068 

62,446 

36 


14 


46 
2,196 

16 

43 

11 

19,424 

429 

180 

29 

49 

11,069 

16 

3,430 

161 

23,950 

82 

a 


13,267,304 


Value. 


iVo. 
22 


13,468,080 
1,727,767 
1,015,388 


410,064 


19,026 
"376,'40i 


30,194 
86,188 
69,459 

16,420 


49 
2,739 

14 

45 

33 

44,798 

1,063 

141 

19 


5,540 
'22,'563 


204,012 
11,200 


2 

440 
1,416 
240,705 
12 


7,462,261 


Value. 


86,589';  179 
3,164,665 
2,360,833 


622,810 
20,683 


802,819 


170,886 

100,672 

32,700 


440 

123,967 

31,676 


JVb. 
87 


243 
7,641 

88 

264 

50 

78,227 

2,260 

657 

89 

146 

24,434 

267 

52,186 

1,954 

316,225 

238 

35 

19 


13,029,730 


Value, 


113,960,485 
8,971,506 
5,607,618 


1,820,649 


121,409 
i,'393,'576 


256.6n 
313,552 
223,050 

45,130 


124,767 
198,055 


640,156 

73,646 

35 


83,769,295 


nSHBBY  INDUSTBIBa 
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Persons  Enoaokd  in  ths  Salmon-Canning  Industry  in  1912. 


OoeupatloDfl  and  races. 


Flshflrmen: 
Whites... 
Indians.. 
Japanese. 


Total. 


Shoresmen: 

Whites , 

Indians 

Chinese 

Jaoanese 

Miscellaneous. 


Total. 


Transporters: 
mites... 


Indians.. 
Japanese. 


Total. 


Qrand  total: 

Whites 

Indians 

Chinese 

Japanese 

Mocellaneous. 


Total. 


South- 
east 


1,004 

1,403 

2 


2,409 


1,100 
1,357 
1,242 
1,398 
47 


5,148 


303 
6 


306 


2,416 
2,765 
1,242 
1,396 
47 


7,866 


Central 
Alaska. 


774 
206 


979 


423 
277 
633 
463 

14 


1,710 


122 


123 


1,319 

482 

633 

464 

14 


2,812 


Western 
Alaska. 


2,018 
47 


2,060 


1,816 

887 

1,211 

1,397 

476 


4,786 


182 


182 


3,511 
434 

1,211 

1,397 

476 


7,028 


Total. 


8,791 

1,666 

2 


6,448 


2,848 
2,021 
2,986 
8,263 
836 


11,644 


607 
6 
1 


618 


7,246 
3,681 
2,986 
3,266 
636 


17,706 


Output  of  Canned  Salmon  in  1912,  bt  Species  and  Size  of  Cases.<> 


Products. 

Southeast  Alaska. 

Central  Alaska. 

Western  Atauka. 

TotaL 

Coho,  or  silver: 

Impound  flat 

i-ponndflat 

l-poondtall 

CiMet. 

2,719 

17 

129,046 

Value. 
115,063 
86 
671,287 

CiMet. 

Value. 

CiMet. 

Value. 

Oaue. 

2.719 

17 

163,462 

Value. 
816,063 
86 

19,722 

889,264 

14,695 

866,678 

726,229 

Total 

131,781 

586,436 

19,722 

89,264 

14,695 

66,678 

166,198 

741,877 

Dog,  or  chum: 

*-poundflat 

1-pound  tall 

2,795 
504,117 

10,806 
1,406,611 

2,796 
661,838 

10.806 

29,466 

73,688 

38,265 

96,130 

1,673,324 

Total 

696,912 

1,416,417 

29,466 

72,583 

38,266 

95,130 

664,633 

1,584,180 

Humpback,  or  pink: 

A-poundflat 

I-poundtall 

13,712 
1,033,734 

68,614 
2,641,229 

13,712 
1,266,426 

68,614 

137,884 

355,438 

94,808 

241,817 

3,237,964 

lyytal 

1,047,446 

2,609,843 

137,884 

355,438 

94,808 

241,317 

1,280,138 

3,296,598 

KtaiR,  or  spring: 

impound  flat 

1-pound  tall 

5,161 
2,053 

38,092 
10,793 

5,161 
38,166 

38,092 

14,858 

79,904 

21,756 

114,542 

206,280 

Ttotal 

7,204 

48,885 

14,358 

79,904 

21,766 

114,542 

43.317 

243,831 

Red.  or  sockeve: 

|-poundllat 

I-Dound  ilat 

22,514 

16,242 

211,649 

161,347 

100,460 

1,176,448 

4,435 

40,802 

1,076 

9,258 

28,024 

16,242 

1,866,089 

201,407 
100,460 

1-pound  tall 

419,207 

2,339,600 

1,225,333 

6,609,666 

10,124,614 

Total 

250,306 

1,427,256 

423,642 

2,380,302 

1,226,408 

6,618,924 

1,900,355 

10,426,481 

Grand  total 

2,033,648 

6,178,836 

625,062 

2,977,491 

1,895,981 

7,136,891 

4,054,641 

16,291,927 

a  Hall-pound  oases  contain  forty-eight  H>ound  cans,  but  for  convenience  in  comparlnf  with  the  1-pound 
cases,  which  contain  48  cans,  they  have  been  reduced  ona-half  In  number,  thus  equaling  in  weight  the 
1-pound 
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FISHEBY  AND  FUB  INDUSTBIES  OF  ALASKA  IN  1912. 


Output  of  Canned  Salmon,  190^1912.» 


Products. 

1906 

1007 

1906 

1000 

1010 

1011 

1012 

Total. 

Ck)lio,  or  silver: 

-pound  flat 

-pound  flat 

1-poimd  tall 

Ouei. 
1,600 
16,044 
01,682 

duet. 
485 

8,033 
80,772 

Ouet. 
106 
2,414 
66,309 

Ouet. 

Cues. 
163 
2,240 
111,614 

Ouet, 
1,674 
1,076 

131,260 

Ouet. 

2,  no 

17 
163,462 

Ouee, 
6,655 

1,206 
66,350 

26,838 
700,848 

Total 

100,135 

85,100 

68,828 

66,666 

114,028 

133,906 

166,108 

733,841 

Dog,  or  chum: 

i.nnnnH  flftt     .  .    . 

246 

664 

183,262 

2,796 

3.041 

I'DOund  flat 

107 
218,406 

7,245 
316,650 

8,016 

1-pound  tall 

254,812 

120,712 

254,218 

661,838 

2,000,798 

Total 

264,812 

184,172 

218,613 

120,712 

264,218 

823,705 

664,633  ,  2,020,865 

Humpback,  or  pink: 

i.pound  flat 

I-pound  flat 

1-pound  tall 

1,470 

2,618 

344,209 

8,705 

7,406 

645,772 

3,188 

7,900 

643,233 

4,836 

9,437 

991,005 

13,712 
i,'266,'426* 

32,001 

660 
643,564 

*  "464,"  873* 

27,930 
4,700,082 

Total 

348,207 

661,073 

644,133 

464,873 

554,321 

1,005,278 

1.280.138 

4.8fi0.OlS 

King,  or  spring: 

f-poundflat 

1-pound  tall 

05 
30,748 

14 
43,410 

62 
23,667 

***48,'634" 

64 
40,167 

67 
45,461 

6,161 
38,166 

6,443 
200,643 

Total 

30,843 

43,424 

23,720 

48,034 

40,221 

46,618 

43,317 

276,066 

Bod,  oraockm: 

i-pound  flat 

I-pound  flat 

1-pound  tall 

24,771 

30,763 

1,414,426 

22,692 

20,821 

1,242,600 

10,000 

26,050 

1,613,011 

8,103 

86,103 

1,611,016 

22,320 

30,041 

1,388,006 

13,601 

4,967 

1,296,750 

28,024 

16,242 

1,856,080 

130,510 

230,877 

10,423,608 

Total 

1,476,000 

1,205,113 

1,651,770 

1,706,302 

1,450,267 

1,316,318 

1,000,355  10,794,085 

Orand  total.... 

2,210,047 

2,160,672 

2,606,073 

2,305,477 

2,413,053 

2,823,817 

4,054,641   18,682,880 

1 

•  The  HxM>ii<^  coses  have  been  reduced  one-half  in  number  so  as  to  equal  the  1-pound  cases  in  weight. 

AvBRAOB  Annual  Fbicb  Fbr  Gasb  of  Fortt-bioht  1-pound  Tall  Cans  of  Salmon, 

1905-1912. 


Products. 

1005 

1906 

1007 

1906 

1000 

1010 

1011 

1012 

Coho.  orsflvw r- - 

83.20 
2.60 
2.05 
3.28 
3.38 

83.63 
2.87 
3.00 
3.78 
3.77 

13.91 
2.97 
3.16 
4.18 
4.69 

13.98 
2.53 
2.60 
4.20 
4.62 

84.07 
2.28 
2.40 
4.32 
4.63 

84.80 
3.04 
3.16 
5.34 
6.30 

85.67 
3.72 
3.04 
6.48 
6.33 

84.44 

Doff,  or  chum 

2.37 

niimnhAAk.  or  Dink ...-...- 

2.55 

irinff.  or  SDlinf 

6.37 

Red  orsockeye t 

6.48 

MILD   GXJBINO. 

Investment  in  thb  Salmon  Mild-Ourino  Industry  in  1912. 


Items. 

Southeast  Alaska. 

Central  Alaska. 

Western  Alaska. 

Total.. 

Tixed  nlants ..t 

Number. 
16 

41 

420 
10 

1 
408 

4 

4 
265 

2 

300 

160 

25,700 

m 

Value. 
8125,000 

133,180 

Number. 

Value. 

Number. 

Value. 

Number. 
16 

43 

460 

12 

1 

411 

4 

4 
265 

2 

300 

106 

27,000 

840 

Value, 
1125,000 

143,180 

Steamen  and  lannQhcs  over 

6  tODS 

2 

40 

1 

810,000 

Tonnage 

Launches  under  6  tons 

Rafltng ymseb ,  .a..... 

11,242 

2,000 

12,490 

376 

1,850 

300 

1 

8500 

12,042 

2,000 

12,670 

Boat87row 

5 

116 

3 

76 

T/fflrhters  and  anow? .,,.«..,  ^ 

876 

Gear: 

Haul  setpes 

1,860 

Fatboms. 

Purse  seines. ............. .. 

1,400 

1,400 

Fathoms 

»  •  ■  ■ 

800 

Ofllnets 

25,680 
855* 

20 
1,000 

800 

6 
300 

26,780 

Fathoms 

Hand  lines 

865 

Total 

314,072 

11,216 

878 

326,153 

FISHEBT  IKDUSTBIES. 
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PSBSONB  EkGAOBD  IN  THS  SALMON  MlLD-OUBINQ    INDUSTRY  IS  1912. 


Occupations  and  races. 

Soatheast 
Alaska. 

Central 
Alaska. 

Western 
Alaska. 

TotaL 

FlBihannaa: 

White 

386 
245 

62 
10 

48 

4 
6 

2 

S 

898 

Indians 

261 

Shoresmen  r 

Whites 

S 

6 

67 

Indiaai 'r 

16 

Tiansportefs; 

Whites 

4 

68 

Indians ..,--- t-..t ., 

Total 

761 

16 

12 

770 

Products  of  the  Salmon  Mild-Curino  Industry  in  1912. 


Species. 

Pounds. 

Value. 

Species. 

Pounds. 

Value. 

Soatheast  Alaska: 

8,061.387 
102.473 

1880.832 

4.785 

Total: 

iTfng  salmon 

4,003.370 
102.473 

S305.067 
4.786 

Coho  salmon 

Grand  total 

Total 

4.063.860 
75.063 
66,000 

385.607 
7.245 
7.000 

4.105.843 

300.862 

Central    Alaska:     King 
salmon 

Western    Alaska:    King 

PIOKLINO. 
Investment  in  the  Salmon-Picklino  Industry  in  1912. 


Items. 


Salteries 

Value  of  plants 

Working  capital 

Vessels: 

Steamers  and  launches  over  5 

tons 

Net  tonnage 

Launches  under  6  tons 

Sailing 

Net  tonnage 

Boats,  sail  ana  row 

Ligh  ten  and  scows 

Pile  drivers 

Gear: 

Hani  seines 

Fathoms 

Purse  seines 

Fathoms 

Gill  nets 

Fathoms 

Trag: 

iDriven. 

Fkwting 

Trawl  lines 

Fathoms 

Dfpnets 


TotaL. 


Southeast 


No, 
12 


6 

87 

8 

1 

33 

28 

5 

1 

12 

1.010 

8 

060 

16 

2,056 


if  10. 210 
4,900 


13,400 


1 

13 
4,250 


Value. 


6,060 
1,000 


026 

1,200 

260 

1,240 


2,860 
'i,'585' 


2,000 
160 


64,760 


Central  Alaska. 


No. 


6 
88 

6 

1 

390 

34 

3 


30 

2,420 

2 

160 

42 

3,260 


2 


Value. 


837,600 
42,200 


20.100 


6>300 
8,000 


1,636 
1,000 


3,146 


300 
'3*665 


600 


10 
183,105 


Western  Alaska. 


No. 


4 
40 

2 

4 

1,364 

38 

14 

2 


1 

176 

33 

4,400 

3 


Value. 


178,800 
67,400 


16,600 


8,125 
27,000 


6,160 
4,136 
1,700 


1,000 


8,776 
3,000 


26 
100,610 


Total 


JVb. 
26 


14 

215 

16 

6 

1,786 

100 

22 

3 

42 
3,430 

11 
1,286 

01 
0,706 

4 
1 

13 
4,260 


8133,610 
104,600 


60,000 


Value. 


16,476 
36,000 


7,610 
6,836 
1,050 

4,886 


4,160 
'8,'066 


8,600 

2,000 

160 


86 

387,666 
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PISHEKY  AND  FUR  IKDUSTRIES  OF  ALASKA  IN  1912. 


Persons  Bnoaoed  in  the  Salmon-Pickuno  Industry 

IN  1912. 

OocupatioDB  and  races. 

Southeast 
Alaska. 

Central 
Alaska. 

Western 
Alaska. 

Total 

Fishermen: 

Whites 

36 
6 

34 
136 

67 
Ifi 

127 

Natives 

160 

Total 

41 

170 

76 

287 

ShoresmeD: 

Whites ^ 

31 
9 

8 

fiO 
42 

64 

26 

3 

146 

Natives 

77 

Japanese    . t.t...t 

11 

Total 

48 

02 

03 

233 

TraDBportere: 

Whites 

10 
6 

3 

13 

Natives  

5 

Total 

15 

3 

18 

nrmid  tntftl .. -.-, 

88 

277 

172 

538 

Barrels o  of  Salmon  Pickled  in  1912,  bt  Species. 


Prodocts. 


Goho,  or  sflver 

Dog,  or  chum 

Humpback,  or  pink. 
Humpback  belUes... 

King,  or  spring 

Red,  or  sockeye 


TotaL. 


Southeast 
Ahiska. 


No. 

274 

25 

3,681 

31 

52 

262 


4,316 


Value. 

12,406 
157 

24,410 

534 

206 

2,582 


30,306 


Central  Alaska. 


No. 

622 

1 

524 

6 

16 

6,580 


7,708 


Value. 

65,007 

7 

3,068 

72 

152 

64,105 


63,101 


Western  Alaska. 


No. 
209 
67 
31 


157 
22.002 


22,616 


Value. 

12,162 
488 
217 


2,082 
206,188 


Total 


No. 

1,165 

03 

4,236 

87 

225 

28.883 


213,127     34,630 


Value. 

10,566 

653 

28,304 

606 

2,442 

264,066 


306,534 


«  Barrels  holding  200  pounds  of  fish. 
FRESH   FISH. 

Shipped  from  Alaska. — The  fresh-salmon  industry  of  southeast 
Alaska  has  assumed  quite  extensive  proportions  since  1905,  when  it 
first  developed  on  a  scale  of  any  importance.  Shipments  are  made 
by  way  of  the  regular  steamship  lines  from  Juneau,  Petersburg, 
Wrangell,  and  Ketchikan.  The  fish  are  eviscerated  and  are  packed 
in  crushed  ice  in  boxes  holding  on  the  average  about  450  pounds. 
Shipments  are  made  at  all  seasons  of  the  year,  and  all  species  of 
salmon  are  handled.  The  greatly  increased  demand  for  kings  for 
mild-cure  purposes  has  very  materially  diminished  shipments  in  a 
fresh  state.  A  greatly  increased  number  of  dog  salmon  were  shipped 
fresh  during  1912.  There  was  also  a  distinct  gain  in  shipments  of 
humpback  salmon. 

Shipments  of  fresh  salmon  from  Alaska  in  1912  totaled  1,188,923 
pounds,  valued  at  $87,463.  This  was  a  falling  off  of  736,649  pounds, 
valued  at  $21,459,  from  1911. 

Marketed  locally  in  Alaska, — The  local  consumption  of  fresh  fish 
has  assumed  quite  extensive  proportions  in  Alaska.  The  chief  dis- 
tributing point  in  this  trade  is  at  Juneau.    So  far  as  figures  are 
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ayaDable,  it  is  shown  that  about  50  per  cent  of  the  fresh  fish  mar- 
keted locally  is  halibut,  approximately  35  per  cent  salmgn,  princi- 
pally of  the  kmg,  coho,  and  sockeye  species,  and  about  15  per  cent 
is  black  cod,  and  in  a  small  way  a  few  miscellaneous  fishes.  Local 
prices  for  halibut  and  black  cod  run  about  7  cents  per  pound,  while 
salmon  bring  from  10  to  12  cents.  The  total  quantity  marketed  is 
approximately  250,000  pounds  of  halibut,  valued  at  $18,000;  150,000 
pounds  of  salmon,  worth  $14,000;  and  100,000  pounds  of  cod  and 
miscellaneous  species,  valued  at  $8,000;  or  a  total  of  500,000  pounds, 
worth  $40,000. 

Freezing. — There  were  four  plants  in  southeast  Alaska  this  year 
where  salmon  were  frozen.  These  were  the  shore  stations  of  the 
Taku  Canning  &  Cold  Storage  Co.  at  Taku  Harbor,  J.  Lindenber- 
ger  (Inc.)  at  Craig,  and  the  New  England  Fish  Co.,  at  Ketchikan; 
and  the  floating  cannery  and  cold-storage  ship,  WiDiam  H.  Smithy 
operated  by  the  Welding  &  Independent  Fisheries  Co.,  at  Saginaw 

Bay. 

Salmon  Frozen  in  Alaska  in  1912. 


rsn 


8p«cleB. 


Cohoaalmoii. 
Dogaalmon.. 
Kingaalmon. 

Total.. 


Pounds. 


214,175 

230,798 

6,070 


451,043 


Value. 


$11,675 

8,006 

.606 


20,287 


MINOR   PRESERYINO  PROCESSES. 

Special  products, — The  Revilla  Reduction  Works,  estabUshed  at 
Ketchikan  late  in  1910  for  the  purpose  of  preparing  oil  from  shark 
and  dogfish  livers,  suspended  operations  after  one  season  because  of 
a  shortage  of  raw  material,  and  in  1912  under  the  name  of  the 
Revilla  Fish  Products  Co.  began  operations  as  a  cannery  for  the 
preparation  chiefly  of  special  fishery  products.  The  company  also 
engaged  in  the  canning  of  red  salmon.  The  special  products  included 
(1)  fish  pudding;  (2)  smoked  salmon  loaf,  made  principally  from 
mild-cured  king  salmon;  (3)  smoked  fish  loaf,  of  which  cod  and  hali- 
but are  the  chief  base;  (4)  deviled  halibut;  and  (5)  canned  halibut. 
Cereals,  oils,  and  spices  are  used  in  the  preparation  of  the  first  four 
items,  and  in  each  case  the  finished  product  is  both  palatable  and 
thoroughly  wholesome.  This  company  is  the  first  to  engage  in  the 
preparation  of  these  products.  During  1912,  the  first  season,  the 
output  included  1,925^  cases  of  fish  pudding,  valued  at  $11,550; 
2,157^  cases  of  smoked  salmon  loaf,  valued  at  $8,628;  and  1,135^ 
cases  of  smoked  fish  loaf,  valued  at  $4,540.    The  output  of  canned 

a  Each  case  represents  forty-eight  l-potmd  flat  cam. 
b  Each  caae  represents  forty-eight  (-poond  flat  caua. 
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salmon  and  halibut  b  included  in  tables  appearing  elsewhere  in  this 
report. 

Bdeke, — For  a  number  of  years  past  it  has  been  the  custom  to 
prepare  at  Kodiak  and  in  a  lesser  way  at  other  places  a  very  pala^ 
table  product  known  locally  as  beleke.  This  was  made  from  the 
backs  of  red  and  coho  salmon  the  bellies  of  which  were  salted.  The 
preparation  of  beleke  was  suspended  this  season  chiefly  by  reason  of 
the  establishment  of  a  cannery  at  Kodiak. 

Salmon  bellies  and  ukalu. — It  is  noteworthy  that  practically  no 
salmon  bellies  were  put  up  in  Alaska  this  year.  The  law  requires 
that  the  remaining  edible  portion  of  the  fish  shall  be  utilized  to 
avoid  wanton  waste,  and  as  this  is  not  always  easy  of  accomplish- 
ment at  a  profit  and  involves  considerable  labor,  the  incentive  to 
prepare  salmon  bellies  is  much  lessened.  It  is  a  common  practice 
to  dry  the  backs  of  the  fish  thus  used,  and  the  resulting  product, 
designated  as  ukalu,  is  used  as  dog  food,  also  for  fox  food  at  the  fox 
ranches.    The  market  for  ukalu  is  entirely  local. 

Kippered  salmon. — ^A  most  delicious  product,  designated  as  kip- 
pered salmon,  is  put  up  in  a  moderate  way  on  the  Pacific  coast.  It 
is  prepared  by  lightly  smoking  mild-cured  king  salmon,  often  of  the 
white-meated  variety.  The  very  attractive  quality  of  this  product 
merits  a  wider  market  and  an  extension  of  the  industry  to  Alaska. 

HBRRINO  FISHERY. 
QENEBAL  CONDITIONS. 

The  herring  is  an  incredibly  numerous  fiish  that  is  found  in  the 
waters  of  Alaska  at  all  seasons  of  the  year,  but  more  particularly 
during  the  winter  and  spring  months.  The  r61e  played  by  the  herring 
is  of  diversified  character.  It  is  a  valuable  food  fish,  the  Orient 
being  the  chief  market  at  present  for  the  Alaska  product;  it  is  the 
making  of  the  halibut  fiishery  on  account  of  its  use  for  bait;  it  is 
utilized  extensively  in  the  manufacture  of  fertilizer  and  oil,  a  practice 
that  probably  will  be  discontinued  by  legal  mandate  in  a  few  years, 
and  the  herring  also  is  consumed  in  enormous  quantities  by  other 
fishes. 

At  first  thought  it  might  seem  that  these  heavy  drains  would  soon 
diminish  the  supply  of  herring  almost  to  the  point  of  extermination, 
but  such  is  not  the  case.  The  history  of  the  herring  fiahery  the 
world  over,  and  particularly  of  northern  Europe  where  it  has  been 
prosecuted  vigorously  for  generations,  demonstrates  the  fallacy  of 
the  claim  made  by  some  that  there  has  been  a  constant  and  appreci- 
able decline  in  the  supply  of  herring.  There  are  occasional  instances 
of  the  more  or  less  temporary  disappearance  of  the  lai^e  runs,  as  for 
example,  at  Nanaimo,  British  Columbia,  where  a  few  years  ago 
enormous  quantities  of  herring  were  taken  by  Japanese  fishermen 
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and  the  fish  seemed  to  disappear  almost  entirely  for  a  time.  It  is 
now  reported  that  the  run  has  again  resumed  heavy  proportions. 
Whether  the  temporary  diminution  was  caused  by  heavy  catches  or 
whether  it  resulted  from  the  generally  recc^nized  natural  tendency 
to  cycles  in  the  runs  of  fish,  showing  lean  as  well  as  full  periods  or 
years,  can  not  be  answered  definitely.  But  in  the  light  of  past 
experience,  it  would  seem  safe  to  ascribe  conditions  in  the  Nanaimo 
region  more  especially  to  the  latter  cause. 

In  Alaska  it  is  said  by  some  that  herring  are  no  longer  as  numerous 
as  they  were  a  decade  ago,  and  the  absence  of  large  runs  from  Gasti- 
neaux  Channel  is  cited  in  support  of  this  contention.  Undoubtedly 
it  is  true  that  Gastineaux  Channel  has  shown  but  comparatively 
limited  numbers  of  herring  during  the  last  few  years,  but  this  is  not 
heard  with  reference  to  Auk  Bay  or  other  near-by  waters  well  known 
for  herring.  It  may  be  reasoned  that  the  cycle  theory — the  periodic 
preference  shown  by  fish  for  certain  waters — is  the  chief  cause  of 
present  conditions  in  Gastineaux  Channel.  It  is  said  by  an  old-time 
resident  of  the  region  that  from  1885  to  1890  there  were  ahnost  no 
herring  in  Gastineaux  Channel,  while  for  a  few  years  thereafter  the 
runs  were  moderately  good,  and  in  1901  and  1902  they  appeared  in 
large  numbers.  Since  that  time  an  occasional  school  has  been  seen. 
It  should  be  noted  that  at  no  time  has  this  body  of  water  been 
recognized  as  a  regularly  heavy  producer  of  herring.  For  25  years 
or  more  there  has  been  a  deposit  of  stamp-mill  tailings  in  Gastineaux 
Channel,  but  the  quantity  of  detritus  therefrom  which  is  not  dis- 
persed by  tidal  action  is  so  limited,  relatively  speaking,  that  it 
scarcely  can  have  had  much  effect  upon  the  runs  of  herring,  at  least 
up  to  the  present  time. 

There  is  need  of  regulation  and  the  prevention  of  wasteful  practices 
in  the  herring  fishery  even  as  in  the  case  of  the  salmon  fishery,  not- 
withstanding that  the  runs  of  herring  are  heavy  and  that  their 
prolific  breeding  habits  make  the  danger  of  depletion  less  imminent.. 
In  this  connection,  citation  is  made  of  the  doubtful  practice  of  the 
Indians  at  Auk  Bay  and  other  places  of  putting  brush  in  the  water 
each  spring  during  the  spawning  season  for  the  purpose  of  securing 
herring  eggs  which  they  dry  and  make  use  of  as  a  food  delicacy. 
The  adhesive  tendency  of  herring  eggs  makes  it  au  easy  matter  to 
thus  secure  large  quantities  with  but  comparatively  little  effort. 
Countless  millions  of  eggs  are  in  this  manner  destroyed  by  the  Indians. 
It  is  doubtful  whether  this  practice  of  the  Indians  should  longer  be 
permitted. 

The  herring  industry  is  confined  largely  to  the  southeastern  part 
of  Alaska,  though  of  late  considerable  activity  has  developed  to  the 
westward  in  the  region  of  the  Shumagin  Islands.  In  the  south- 
eastern section  the  work  has  centered  at  Juneau,  Killisnoo,  Peters- 
burg, and  Ketchikan.    At  Juneau  and  Petersbui^  it  is  chiefly  for 
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bait  purposes  that  herring  are  handled;  at  Killisnoo  there  is  a  plant 
for  the  manufacture  of  fertilizer  and  oil  from  herring;  while  at 
Ketchikan  lai^e  numbers  of  herring  are  handled  during  the  winter 
for  the  Oriental  export  trade.  Also  at  Ketchikan  the  New  England 
Fish  Co.  freezes  a  large  quantity  of  herring  for  halibut  bait.  The 
heaviest  catches  of  herring  are  made  in  the  Behm  Canal  region, 
particularly  in  Yes  Bay  and  Spacious  Bay.  A  new  plant  for  handling 
herring  was  erected  this  season  on  the  latter  body  of  water.  Though 
nominally  an  American  organization,  this  was  largely  controlled  and 
operated  by  Japanese.  Another  company  used  the  barge  America 
in  these  waters  for  herring  operations.  In  this  region  the  herring 
are  caught  by  means  of  purse  seines.  In  central  Alaska  several 
hundred  barrels  of  herring  were  salted  at  shore  stations  on  Simeonof 
Island,  operated  by  Ross  Boye  and  by  the  Union  Fish  Co.  Herring 
are  taken  in  this  region  by  means  of  gill  nets. 

Much  difficulty  has  been  experienced  in  utilizing  herring  during 
the  summer  months  when  they  are  filled  with  the  so-called  *'red  feed/' 
a  small  crustacean  which  causes  rapid  decomposition  once  the  fish  is 
removed  from  the  water.  Even  the  use  of  salt  will  not  entirely  arrest 
this  deleterious  influence.  Capt.  A.  W.  Thomas,  of  Ketchikan,  who  con- 
ducted bait  herring  operations  at  Port  Walter,  tried  the  plan  of  hold- 
ing herring  alive  for  a  time  in  several  inclosures.  At  the  end  of  three 
days  the  objectionable  "red  feed"  had  entirely  digested  and  the  her- 
ring were  in  good  condition  for  bait  or  food  purposes.  An  extension 
of  this  idea  wiQ  work  a  distinct  benefit  to  the  tierring  industry. 

The  popular  agitation  against  the  use  of  herring  for  fertilizer  and 
oil  still  continues.  The  chief  objection  comes  from  the  halibut  fish- 
ermen who  claim  that  their  supply  of  bait  is  endangered.  This 
contention  is  open  to  serious  question,  yet  it  possesses  some  merit 
and  at  the  same  time  is  a  distinct  majority  ploa.  Under  these  cir- 
cumstances and  for  other  reasons  it  appears  no  more  than  proper 
that  after  allowing  present  operatives  from  5  to  10  years  in  which  to 
bring  their  business  to  a  close  it  should  be  made  unlawful  to  use  food 
fish,  other  than  the  waste  portions  thereof  from  canneries  or  similar 
establishments,  in  the  manufacture  of  fertilizer  or  oil. 

It  is  interesting  to  note,  however,  that  in  the  manufacture  of  fish 
fertilizer  the  product  is  applied  to  the  soils,  and  thereby  crops  are 
greatly  improved.  From  this  point  of  view  it  may  be  said  that  the 
herring  thus  converted  are  after  all  utilized  as  food  products,  though 
in  an  indirect  way. 

The  Alaska  herring  is  marketed  but  little  except  in  Pacific  coast 
regions.  It  is  said  by  the  trade  that  present  freight  rates  prohibit  its 
exploitation  in  farther  distant  sections.  Most  of  the  product  is  now 
sold  in  the  Orient,  but  difficulties  in  the  way  of  satisfactory  trans- 
portation arrangements  have  retarded  the  development  of  this 
almost  imlimited  field. 
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STATISTICAL  SUHliARY. 

The  statistics  show  a  very  substantial  deveidpment  of  the  Alaska 
herring  fishery  during  1912.  There  was  an  increase  of  27  per  cent  in 
the  number  of  persons  engaged,  an  increase  of  14  per  cent  in  the 
investment,  and  a  gain  of  18  per  cent  in  production. 

The  total  investment  in  the  herring  fishery  in  Alaska  in  1912  was 
$338,890,  of  which  $336,860  was  in  southeast  Alaska  and  $2,030  in 
central  Alaska.  This  is  an  increase  over  the  investment  of  the 
previous  year  in  southeast  Alaska  of  $50,940  and  a  decrease  for 
central  Alaska  of  $7,270,  or  a  total  increase  of  $43,670. 

There  were  339  persons  employed  this  year,  a  gain  of  74  over  1911. 
A  noteworthy  feature  is  the  increase  in  the  number  of  Japanese  from 
33  in  1911  to  62  in  1912. 

The  total  value  of  the  products  amoimted  to  $239,278,  a  gain  of 
$37,369  over  1911.  There  were  notable  increases  in  the  preparation 
of  herring  for  both  food  and  bait  purposes,  but  there  was  a  marked 
decline  in  the  use  of  herring  in  the  manufacture  of  fertilizer  and  oil. 

Investment  in  the  Herring  Fishery  in  Alaska  in  1912. 


Items. 


-  Flahlng  veasels: 

Bteamen  and  launches . . . 
Tonnage 

SalUng 

Tonnage 

Laonchee  under  5  tons 

Boats,  sail  and  row 

Scows 

Piledriyers 

Apparatus: 

Hani  seines 

Purse  seines 

Oillnets 

Traps,  stake 

Cash  capital 

Shore  and  accessory  property. 


Total. 


Southeast  Alaska. 


Numhtr, 

11 

194 

1 

1,039 

19 

60 

13 

2 

2 

26 


1 


Vatue. 
$48,800 


20,000 


17,500 
2,760 
7,300 
1,200 

600 
17,200 


1,000 
110,500 
110,000 


336,860 


Central  Alaska. 


NumJber. 


2 
'i2 


Value, 


9400 


1,000 

"eao" 


2,030 


Total 


Nufnher, 

11 

194 

1 

1,939 

19 

64 

13 

2 

44 

626 

cl2 

1 


Voliu. 
948,800 


20,000 


17,600 
3,160 
7,300 
1,200 

1,609 

17,200 

639 

1,000 

110,609 

110.009 


336,890 


«  Aggregate  length  of  1 ,600  yards.      »  Aggregate  length  of  9,580  yards.      «  Aggregate  length  of  1 ,700  yards. 
Persons  Engaged  in  the  Alaska  Herring  Fisheries  in  1912. 


« 

Occupations  and  races. 

Southeast 
Alaska. 

Central 
Alaska. 

Total. 

Fishermen: 

Whites 

112 
20 
30 

8 

130 

Indians r 

20 

Jananese 

30 

162 

8 

170 

Rhor«nien: 

Whites 

131 
14 
22 

131 

bdlans ....r ,-.TT 

14 

Japaneee ....r rT.....,......rr.... 

22 

167 

167 

TrtPTOTtffff:  WMtMb ..x. 

3 

2 

Grand  total 

an 

8 

389 

60 
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Products. 

Central  Alaska. 

TotsL 

Herring: 

Fresh,  for  food pounds.. 

Fresh,  for  bait do.... 

QiMntttir. 

4,041,000 

3,634.000 

13,550 

700,000 

3,253 

2,270 

4,204.840 

2,560.000 

235.000 

Vaiue. 

$40,740 

37,075 

150 

7.500 

22,570 

4.600 

40.047 

38,700 

5f,70O 

duamtUv, 

Vaht0, 

4.041,000 

3,634,000 

13,550 

740.000 

3,857 

3,270 

4.204.846 

2,580,000 

235.000 

Vaiue. 
$40,740 

37.075 

Frosen.  for  food do.... 

150 

Frosan.  for  bait do 

Pickled,  for  food barrels.. 

PIcMed,  for  baH do 

40,000 
604 

$400 

4,806 

7.000 

27.466 

4.600 

Dry-ealted,  for  food pounds . . 

40.947 

88,700 

Oil gallons.. 

51.700 

Total 

233,082 

5.290 

15,444,533 

230,278 

HALJBUT  FISHBRT. 


GENERAL  OONDinONS. 


The  halibut  fishery  of  Alaska  has  been  of  gradual  growth,  but  had 
already  assumed  large  proportions  before  any  regular  statistics  were 
compiled,  owing  to  lack  of  facilities  in  the  Bureau.  It  is,  moreover,  a 
baf&ing  subject  for  statistical  report,  because  it  is  conducted  in  con- 
nection with  the  halibut  fishery  of  the  Pacific  States  in  such  a  way  that 
accurately  to  separate  investment  and  number  of  men  employed  is 
not  feasible.  Furthermore,  many  men  in  Alaska  fish  for  halibut 
during  part  of  the  year,  for  salmon  duriog  another  part,  and  perhaps, 
follow  other  occupations  at  other  times.  Statistical  tables  for  the 
Alaska  halibut  fishery  must  therefore  be  interpreted  with  allowance 
for  this  factor  of  error. 

The  fishery  divides  itself  essentially  into  two  branches,  one  con- 
ducted in  inland  protected  waters,  the  other  at  sea.  The  former  is 
carried  on  by  small  vessels,  largely  owned  in  Alaskan  territory,  and  by 
vessels  out  of  Puget  Soimd  ports,  the  catch  not  landed  at  any  point 
in  Alaska. 

The  sea  fishery  for  halibut  is  prosecuted  in  extra  territorial  waters, 
that  is,  outside  the  3-mile  limit  and  adjacent  to  British  as  weU  as 
American  jurisdiction.  Part  of  this  catch  is  landed  at  Alaskan 
points  and  shipped  on  regular  steamers;  another  part  is  taken  directly 
to  Vancouver  or  Puget  Sound  points. 

The  season  of  the  halibut  fishery  in  Alaska  is  chiefly  the  period  from 
September  until  May,  though  in  recent  years  a  nignber  of  vessels  have 
fished  continuously  throughout  the  year  for  the  freezing  plants  of 
southeast  Alaska.  Most  of  the  winter  catch  is  shipped  fresh  to  Puget 
Sound  ports  for  delivery  thence  to  eastern  markets. 

The  power  schooners  comprising  most  of  the  halibut  fleet  come 
principally  from  Puget  Sound.  They  arrive  in  September  and  stay 
through  the  winter.  Until  recently,  Frederick  Sound,  Icy  Strait, 
and  other  inshore  waters  have  been  good  halibut  grounds,  but  now 
catches  are  very  largely  from  outside  waters.  Trawls  are  set  at 
depths  varying  all  the  way  from  10  to  800  fathoms. 
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The  fact  that  most  of  the  halibut  are  now  caught  farther  offshore 
has  resulted  in  a  decline  in  the  small  power  boat  fishery.  Reference 
is  had  in  particular  to  the  considerable  number  of  small  craft  under  5 
tons  manned  by  Indians  and  others  that  fished  the  more  protected 
inshore  waters.  Larger  boats  with  more  extensive  equipment  are 
needed  for  open-sea  fishing. 

The  floating  warehouses  which  have  been  used  at  Scow  Bay  for 
handling  catches  of  halibut  were  last  winter  moved  to  Petersburg. 
This  place  is  several  miles  nearer  the  fishing  grounds  and  is  a  con- 
venient point  for  shipment  by  way  of  the  regular  steamship  lines. 
It  is  also  convenient  by  reason  of  its  accessibility  to  an  almost  unlim- 
ited supply  of  glacier  ice,  free  for  the  taking.  This  feature  has  like- 
wise helped  to  make  Juneau  a  popular  halibut  center.  At  Ketchikan 
artificial  ice  has  been  available  at  nominal  cost,  and  since  no  time  is 
lost  in  handling,  is  probably  as  cheap  in  the  long  run  as  ice  from  the 
glaciers. 

The  strike  of  halibut  fishermen  on  the  steamers,  also  a  succession  of 
storms  which  kept  the  smaller  craft  in  port  much  of  the  time,  greatly 
lessened  the  receipts  of  halibut  during  November  and  December.  A 
great  increase  in  price  resulted,  as  much  as  10  cents  per  pound  being 
paid  for  some  fares  before  the  end  of  the  year.  The  effort  to  man 
the  steamers  with  fishermen  imported  from  the  East  did  not  prove 
successful. 

The  lack  of  bait  has  at  times  been  a  serious  problem  in  the  halibut 
industry.  The  solution  seems  to  lie  in  freezing  a  sufficient  quantity 
during  the  winter  months  when  herring  are  plentiful  to  last  throughout 
the  season.  Frozen  bait  is  as  good  in  every  way  as  fresh  bait.  The 
use  of  salt  bait  has  never  been  satisfactory. 

The  schooner  Metha  Nelson  (399  tons)  was  operated  again  this 
year,  in  the  vicinity  of  Kodiak  Island,  as  a  floating  cold-storage  plant. 
Although  the  eruption  of  Mount  Katmai  on  June  6  interfered  with  the 
work,  a  good  catdi  of  halibut  was  frozen  for  delivery  at  San  Fran- 
cisco. During  the  summer  the  Weiding  and  Independent  Fisheries 
C6.  operated  the  ship  William  H.  Smith  in  southeast  Alaska  as  a 
combination  floating  cannery  and  cold-storage  plant.  In  addition 
to  canning  salmon,  both  halibut  and  salmon  were  frozen.  The  Taku 
Canning  &  C!old  Storage  C!o.,  located  at  Taku  Harbor,  engaged  in 
freezing  halibut  in  addition  to  its  principal  business  of  canning  salmon. 
This  concern  has  two  sharp  freezers  and  storage  capacity  for  about 
half  a  million  pounds  of  halibut. 

The  Revilla  Fish  Products  Go.  was  engaged  at  Ketchikan  for  the 
first  time  this  year  in  the  canning  of  special  fishery  products,  among 
which  was  an  attractive  article  designated  as  deviled  halibut.  This 
was  made  from  halibut,  cereals,  and  other  materials.  The  com- 
pany also  put  up  a  few  ca^es  of  canned  halibut,  as  well  as  salmon 
products,  the  Utter  being  shown  elsewhere  in  this  report. 
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During  the  spring  of  1912  the  cold-storage  plant  of  the  New 
England  Fish  Co.  at  Ketchikan  was  increased  to  nearly  four  times 
the  capacity  of  the  original  plant  built  in  1908.  The  total  capacity 
is  now  6,000,000  pounds,  and  there  are  facilities  for  handling  100,000 
pounds  daily.  This  is  one  of  the  largest  plants  in  the  country 
devoted  exclusively  to  freezing  fish. 

The  process  of  freezing  halibut  in  Alaska  is  conducted  in  a  manner 
which  insures  a  very  high-grade  product.  The  fish  are  brought  in 
carefully  packed  in  ice.  They  have  been  eviscerated  aboard  the 
vessel  at  the  fishing  grounds  the  same  day  of  their  capture.  As 
soon  as  landed  they  are  beheaded,  weighed,  and  thoroughly  washed, 
to  go  immediately  to  the  sharp  freezers,  where  they  are  placed  on 
trays  and  frozen  hard  for  24  hours  in  a  temperature  of  from  10^  to 
20®  F.  They  are  then  dipped  in  fresh  water  four  or  five  times, 
giving  a  glazing  or  coating  of  ice  about  one-sixteenth  inch  thick. 
The  temperature  of  this  room  is  held  approximately  at  12°  F.,  as  are 
also  the  storage  rooms,  where  the  fish  are  stacked  up  like  cordwood 
to  be  held  awaiting  shipment. 

Preparatory  to  shipment,  the  fins  are  trimmed  off  and  the  fish 
are  reglazed  by  one  dipping  chiefly  for  the  purpose  of  covering  the 
cuts  made  in  the  trimming  process.  After  this  each  fish  is  wrap]>ed 
separately  in  a  sheet  of  vegetable  parchment,  around  which  is  put  a 
sheet  of  smooth  finish  manila  wrapping  paper.  The  fish  are  then 
placed  in  substantial  boxes  of  about  370  pounds  capacity.  These 
boxes  are  lined  with  the  same  kind  of  paper  used  as  the  outside 
wrapping  for  each  fish. 

llie  boxes  are  then  put  aboard  steamers  and  placed  in  cold  storage 
compartments.  Upon  arrival  at  Seattle,  or  other  terminal,  some 
three  or  four  days  later,  they  are  loaded  into  refrigerator  cars  pre- 
viously cooled  for  24  to  36  hours,  and  are  dispatched  at  once  to  the 
distributing  centers,  chiefly  in  the  larger  eastern  cities,  and  par- 
ticularly in  the  New  England  States.  « 

As  thus  handled  the  frozen  haUbut  from  Alaska  are  thoroughly 
wholesome,  and  with  the  careful  methods  now  usually  followed  by 
the  distributing  agents  and  retailers  a  first-class  food  product  is 
assured  the  consumer. 

STATISTICAL  SUMMABT. 

The  statistical  tables  for  Alaska  heretofore  published  have  not 
included  certain  steamers  nor  their  catch  from  Alaska  waters  landed 
for  convenience  at  Vancouver  or  Seattle.  There  has  also  in  the  past 
been  a  segregation  of  operations  into  a  vessel  catch  and  a  shore 
catch.  These  features  have  been  modified  in  the  present  report  to 
include  all  vessels  fishing  Alaska  waters,  and  no  differentiation  is 
now  made  between  the  so-called  vessel  and  shore  catches. 
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The  total  inyestment  this  year  amoiinted  to  $2,036,050.  The  gam 
from  the  inyestment  of  $1,194,000  in  1911  is  due  chiefly  to  the  addi- 
tion of  figures  formerly  omitted  for  vessels  landing  their  catch  with- 
out passing  through  Alaska  ports.  An  increase  has  been  noted  in 
the  valuation  of  shore  and  accessory  property. 

The  total  nimiber  of  persons  engaged  in  the  Alaska  halibut  fisheries 
in  1912  was  1,038.  The  figures  for  1911  show  651  persons,  but  those 
engaged  on  steamers  and  in  part  the  so-called  Puget  Sound  fleet 
operating  in  Alaska  waters,  were  omitted.  It  is  safe  to  say,  however, 
that  there  was  a  considerable  increase  in  the  number  of  persons 
engaged,  owing  to  the  construction  of  a  new  steamer  and  the  addition 
of  quite  a  number  of  schooners  to  the  fleet. 

In  1911  the  prepared  weight  of  the  catch  in  Alaska  waters  was 
19,714,950  pounds,  valued  at  $940,858.  This  includes  the  catch  of 
the  Puget  Sound  fleet,  with  the  exception  of  the  steamers.  In  1912 
the  total  production  was  16,896,743  pounds  (inclusive  of  the  steamer 
catch),  valued  at  $927,502.  Although  there  was  a  material  decUne 
in  quantity,  the  total  value  in  1912  was  nearly  the  same  as  that  of 
1911.  The  price  in  1911  averaged  4.7  cents  per  pound,  while  in 
1912  it  was  5.4  cents,  an  advance  of  seven-tenths  cent  per  pound. 

The  decline  in  production  may  be  ascribed  to  the  fishermen's  strike 
near  the  close  of  the  year  for  an  increase  of  from  1  to  1}  cents  per 
pound;  also  weather  conditions  were  unfavorable  to  a  large  catch 
during  1912.  In  addition,  it  is  recognized  that  the  banks  are  becom- 
ing depleted.  This  means  that  operations  must  be  carried  farther 
afield  each  season  in  an  effort  to  locate  new  grounds.  No  doubt 
another  season  or  so  will  see  a  considerable  invasion  of  the  hitherto 
little  known  and  unexploited  banks  of  central  Alaska. 

Inyxstment  n^  thb  Ajlabka  Halibut  Fisheries  in  1912. 


ItODlft. 


FJahing  Vessels: 

Bteamen  and  power  veaels 

Tonnage 

Outiit 

Boats,  dories 

Apparatus:  Trawls  and  fishing  gear. 
Snore  and  aocesaory  property 


Total. 


Southeast  Alaslca. 


Numher. 

105 

2,59S 


345 


Value. 
11,169,000 


468,000 
17,250 
60,000 

325,000 


2,027,250 


Central  Alaslca. 


lumber. 

1 

40 


Value. 
17,500 


1,000 
100 
200 


8,800 


Total. 


Ifumber. 

106 

3,038 


347 


Value. 
f  1,170,500 


464,000 
17,350 
68,200 

325,000 


2,036,050 


Persons  Engaged  in  the  Alaska  Halibut  Fisheries  in  1912. 


Races. 


Whites 

Natives.... 

Total 


Southeast 
Alaska. 


1,014 
12 


1,026 


Central 
Alaska. 


4 

8 


13 


Western 
Alaska. 


TotaL 


1,018 


1,038 
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PiiODtrcts  or  thi  Alaska  Huibut  Fishkbixs  in  1912. 


Froducta. 

Bootbaut 

Alukk. 

CmtnlAlukL 

Tobd. 

^•"^ 

13,MI,3b6 

313,068 
3,638 

1,^ 

Poundt.' 

Kaiw. 

Fiwndt.* 
13,»1,30« 
S,  421, 60S 

»:» 

ValKt. 

UD.tU 

t7,?21 

W,7S(1,SM 

<)iii,;n 

140,411 

T,72J 

1^8MI,T4I 

_.., ,... ,_, ontalntiij  Ml-poond  (Utoms. 

•  Rspraaaoti  17  uuaa,  Mch  ■"""'"'"i  4B  l-pixuid  Oat  suu. 

STAnSTTCS  OF  AlABXA  HaUBTTT  Fl8HBRtB8,  1905-1012. 


T«. 

PlsbarrlnAlBkaWmorT. 

mtan.a 

VnKm- 

plDTKl. 

Innst- 

Pounds  al 

,„. 

v«^ 

Inveat- 
nwnt. 

Pounds  ol 

STB 

i 

1           00 

i  i 

.11           '43 

SO 

64.010 

'fSS 

:;B;" 

.,«« 

to 

IS,  OKI 

»2;*»:m« 

ber  of  Tteunsn  from  Pii(et  Souad  In  addition;  a 
I  or  pnparad  walghu. 
f«  «(  (ba  Hwmar  cawb. 

COD  FISHBRT. 


OENBBAL  CONDITIONS. 


The  commercial  fishery  of  Alaska  other  than  whaling  had  its  real 
inception  in  the  operations  of  cod  fishermen.  Hub  work  dates  back 
almost  to  the  middle  of  the  last  century  when  schooners  were  dis- 
patched from  San  Francisco  and  returned  with  fares  of  cod  from 
Alaska,  equal  or  even  superior  in  quahty  to  the  well-known  cod  of 
the  eastern  coast.  From  the  early  sixties  to  the  present  day  Alaska 
has  constantly  maintained  a  prominent  position  in  meeting  the 
demand  for  this  staple  food  fish.  The  cod  fishery  is  now  fourth  in 
relative  importance  of  the  fisheries  of  Alaska,  being  exceeded  by  the 
salmon,  habbut,  and  herring  operations,  unless  account  be  taken 
abo  of  the  imusual  spurt  shown  by  the  whale  fishery  this  year. 

Cod  operations  in  Alaska  are  conducted  almost  exclusively  by 
firms  having  their  headquarters  in  Washington  and  California.  The 
three  San  Francisco  companies  bave  a  number  of  shore  stations  at 
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the  Shumagin  and  Sajmak  groups  of  islands.  These  are  supplied  by 
dory  fishermen,  and  when  a  sufficient  accumulation  is  made  the  catch 
b  sent  to  the  States  on  sailing  vessels.  Five  of  these  transporting 
vessels  were  engaged  during  1912.  The  Puget  Sound  companies 
obtain  their  catch  entirely  by  means  of  offshore  vessel  operations. 
The  Pacific  C!oast  C!odfish  Co.'s  schooner  operated  in  the  vicinity  of 
the  Shumagins,  and  the  two  vessels  of  the  Matheson  Fisheries  Co. 
fished  entirely  in  Bering  Sea. 

The  Western  C!odfish  Co.,  with  headquarters  at  Seattle,  discon- 
tinued operations  at  the  conclusion  of  the  1911  season.  The  schooners 
Maid  of  Orleans  and  Vega^  which  this  company  sent  north  in  1911, 
were  operated  this  year^by  the  Matheson  Fisheries  C!o.,  of  Anacortes, 
Wash.,  and  the  Union  Fish  Co.,  of  San  Francisco,  respectively. 
Headquarters  of  the  Blom  Codfish  Co.,  formerly  at  Tacoma,  have 
been  transferred  to  the  Seattle  office  of  the  Kildall  Fishing  &  Pack- 
ing Co. 

Operations  in  Alaska  this  year  were  not  of  a  particularly  satis- 
factory character.  The  catch  was  much  curtailed  on  accoimt  of 
inclement  weather  when  it  was  impossible  to  fish.  Casualties  were 
unusually  heavy,  no  less  than  eight  fishermen  being  lost.  In  addi- 
tion, the  mate  of  the  schooner  Josepli  Rusa  lost  his  life  when  that 
vessel  was  wrecked  on  Chirikof  Island,  April  21,  1912,  while  en  route 
northward  to  begin  the  season's  work.  This  schooner  was  operated 
by  the  Robinson  Fisheries  Co.,  of  Anacortes,  Wash. 

Considerable  attention  was  devoted  to  the  preparation  of  stock- 
fish, which  is  a  hard  dried  form  of  codfish.  Tina  work  was  carried 
on  by  Messrs.  John  H.  Nelson  and  R.  H.  Johnson,  who  have  shore 
stations  at  Squaw  Harbor,  on  Unga  Island.  This  feature  of  the 
work  is  conducted  during  the  colder  part  of  the  year.  Stockfish  are 
generally  shipped  in  bales. 

SHORE   STATIONS. 

Shore  stations'  were  situate^hes  follows :  Alaska  Codfish  Co. :  Unga, 
Baralof  (Squaw  Harbor),  and  Kellys  Rock  (Winchester),  on  Unga 
Island;  Companys  Harbor  and  Moffats  Cove,  on  Sannak  Island;  and 
Dora  Harbor,  on  Unimak  Island.  John  H.  Nelson:  Squaw  Harbor, 
Unga  Island.  R.  H.  Johnson:  Squaw  Harbor,  Unga  Island.  Pacific 
States  Trading  Co. :  Northwest  Harbor,  Little  Koniuji  Island.  Union 
Fish  Co.:  Pirate  Cove,  Popof  Island;  Northwest  Harbor,  Little 
Koniuji  Island;  Pavlof  Harbor  and  Johnson  Harbor,  on  Sannak 
Island;  Sanborn  Harbor,  on  Nagai  Island;  Simeonof  Harbor, 
Simeonof  Island;  and  Unga,  on«Uxiga  Island. 
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ALASKA  CODFISH  FLEBT,   1912. 

The  following  fleet  of  sailing  vessels  from  Califonua  and  Paget 
Sound  engaged  in  Alaska  codfish  operations  this  year: 


NftlUM* 


Uok' 

nage. 


Opflnton. 


Fanny  Dtitard 

Maid  of  Orleans 

Alice 

Joseph  Ru88« 

Fortona 

John  A 

Vegaft. 

Sequoiab 

Oaineeft 

W.  H.  Dimond 

John  D.  Spreckels  f>. 

City  of  Papeete 

Ottilie  Fiord 

Bertha  Dolbeer»... 


Schooner... 

do 

do 

do 

do 

do 

do 

do 

Brlganttne. 
Schooner... 

do 

Barkentina. 
Schooner... 
.....do 


252 
171 
220 
335 
188 
335 
233 
324 
328 
370 
253 
370 
247 
230 


Iffatheiwn  FidMriea  Co.,  Anaoortes,  Wadi. 

Do. 
Robinaan  Fisheries  Go.,  Anaoottw,  Wash. 

Do. 
Blom  Codlldi  Co..  Seattla,  WMh. 
Pacific  Coast  Codfish  Co.,  Seattle,  Wash. 
Union  Fish  Co.,  San  Fraooiioo,  Gal. 

Do. 

Do. 
Alaska  GodfiA  Go.,  San  Franoisoo,  CtL 

Do. 

Do. 
Paoifio  States  Trading  Co.,  San  Franeiaoo,  GU. 

Do. 


a  Wrecked  Apr.  21, 1912. 


i  Transporting  vesse^. 


The  statistics  relating  to  the  foregoing  vessels  are  included  in  the 
tables.    Heretofore  figures  for  vessels  have  in  part  been  omitted. 

STATISTICAL  ST7MMABT. 

The  total  investment  in  the  cod  fishery  in  Alaska  in  1912  was 
$274,674,  as  against  $215,670  in  the  previous  year.  The  number  of 
persons  exigaged  was  485  (347  fishermen,  83  shoremen,  and  55  trans- 
porters), as  against  284  in  1911. 

Practically  the  same  number  of  persons  were  engaged  this  year  as 
last.  The  apparent  increase  froib  284  in  1911  to  485  in  1912  results 
from  the  fact  that  the  vessel  fishermen  and  employees  are  now  in- 
cluded in  the  statistical  tables,  which  was  not  previously  done. 

The  catch  totaled  8,064,853  poimds  of  prepared  products,  valued 
at  $218,268.  This  includes  both  vessel  and  shore  station  catch. 
The  combined  figures  from  these  two  sources  in  1911  amounted  to 
11,305,288  pounds,  cured  weight,  valued  at  $330,030.  It  will  thus 
be  noted  that  1912  shows  a  decrease  of  about  35  per  cent  as  com- 
pared with  1911.  Stormy  weather  and  the  loss  of  one  of  the  fishing 
vessels  had  much  to  do  with  the  decline. 

Inyistmbnt  in  thb  God  Fishbrt  in  Alaska  in  1912. 


Items. 

Number. 

Value. 

Items. 

Number. 

Value. 

Transporting  yosbbIs: 

Steamers  and  launches. . . . 
Tonnftgff. 

3 

78 

921,000 

Boats,  row 

360 

110,020 

3,004 
150 

Apparatus: 

Hand  lines 

Outfit 

3,500 

2,600 

44,000 

'""78,666 

,    Trawllines 

Launches  under  5  tons 

2 

5 

1,368 

all 

2,285 

Cash  capl  tal 

50,000 

B^iUiuF  vmp^Is.. 

Shore  stations  and  accessory 
property 

Tonnagn 

66,500 

IMahiriff  vmnnta 

Total 

Tonnage 

274,  e74 

•  InohidflB  2  msD  MiUng 


looallj;  tonnaee,  SL 
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There  were  485  persons  engaged  in  cod  fishery  operations  in 
central  Alaska  during  1912. 

Products  of  Asjlbka  God  Fishbribs  in  1912. 


Prodnota. 


Pnpsnd 
weight. 


VahM. 


Sftltod. 

PioUed 

ToDgaeB,  pickled 
Stodcflah. 

Total 


Pottiidt. 

8,017,003 

900 

0,100 

86,060 


8,064,868 


1215,728 

60 

682 

1,706 


218,268 


WHALE  FISHERY. 


OENEBAL  OONDrriONS. 

Unusual  activity  marked  the  shore-station  whaling  industry  in 
Alaska  waters  this  year.  In  addition  to  the  Tyee  Co.,  which  has 
operated  several  seasons,  the  Alaska  Whaling  Ck>.  and  the  United 
States  Whaling  Co.  entered  the  field  in  extensive  manner.  A  general 
discussion  of  the  work  of  each  company  will  be  given  below. 

Unfavorable  weather  conditions,  which  much  of  the  time  made  it 
impossible  to  hunt,  also  the  failure  to  take  a  better  proportion  of 
the  more  valuable  sperm  and  sulphur-bottom  varieties,  resulted  in 
an  tmsatisfactory  season.  Moreover,  the  market  for  the  finished 
product  was  not  as  strong  as  anticipated.  In  order  to  put  the 
business  on  a  better  basis,  arrangements  ought  to  be  made  to  utilize 
every  portion  of  each  whale  killed  instead  of  only  the  oil  and  bone, 
as  is  chiefly  the  case  in  Alaska  at  present. 

TTEB  GO. 

The  Tyee  Co.  operated  only  one  killing  boat  this  year,  the  Tyee 
Junior  (71  tons).  The  hunting  was  farther  offshore,  attention  being 
directed  almost  wholly  to  the  capture  of  the  larger  whales — sperms 
and  sulphur  bottoms — ^which  are  much  more  profitable  to  handle.  In 
addition  to  the  Tyee  Junior,  the  fleet  consisted  of  the  schooner 
AUen  A  (266  tons)  and  the  unrigged  vessels  Diamond  Head  (952 
tons)  and  Fresno  (1,149  tons).    The  barge  Sperm  was  also  utilized. 

The  company's  shore  station  at  ly^  ^^^  ^^^  lower  end  of  Admi- 
ralty Island  was  not  in  use  this  season,  the  work  being  carried  on 
instead  at  Whale  Bay  on  the  southwest  shore  of  Baranof  Island. 
All  of  the  processing  and  work  was  done  on  the  barges  anchored  in 
Whale  Bay,  where  the  whales  were  towed  by  the  Tyee  Junior.  The 
change  of  base  from  Tyee  was  much  more  satisfactory  by  reason  of 
the  new  location  being  nearer  the  whaling  grounds. 
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The  first  whale  was  killed  April  20  and  the  last  September  22. 
One  sperm  and  one  sulphur  bottom  were  lost  during  September  on 
account  of  rough  weather.  The  Tyee  Co.  operated  for  oil  and  bone 
fertilizer.  No  attempt  was  made  this  year  to  utilize  other  portions 
of  the  carcass,  as  in  previous  seasons. 

ALASKA   WHALING  GO. 

The  Alaska  Whaling  Co.,  an  organization  incorporated  imder 
the  laws  of  the  State  of  Minnesota,  operated  for  the  first  time  in 
Alaska  this  season.  A  station  was  established  at  Akutan  Harbor,  on 
the  northern  shore  of  Akutan  Island.  The  latter  part  of  May  the 
Norwegian  steamer  Admiralen  (998  tons)  arrived  from  Sandefjord, 
Norway,  with  a  cargo  consisting  principally  of  metal  tanks  and 
material  for  the  shore  station,  and  cannon,  harpoons,  lines,  and  other 
equipment  for  the  two  killing  steamers  Vnimak  and  Kodidk  (each  of 
99  tons),  which  vessels  were  built  at  Seattle  early  in  1912.  The 
AdmirdUn  was  equipped  as  a  floating  factory  for  the  conversion  of 
blubber  into  crude  oil. 

Whaling  operations  were  b^un  June  3  and  continued  until  October 
21.  The  total  take  was  310  whales,  of  which  174  were  males  and 
136  females.  The  shore  station  was  not  ready  until  the  first  of 
July,  until  which  time  the  blubber  only  was  utilized  aboard  the 
Admiralen,    At  the  shore  station  both  oil  and  fertilizer  were  prepared. 

Unfavorable  weather  also  interfered  with  the  operations  of  this 
company,  lessening  the  catch  materially.  The  bark  Hadyn  Brown, 
under  charter  to  the  company,  was  wrecked  May  12,  1912,  on 
Montague  Island,  and  seven  lives  were  lost.  The  vessel  was  return- 
ing light  in  tow  of  the  tug  Pioneer,  but  during  a  severe  gale  it  was 
necessary  to  cut  adrift  and  the  disaster  followed. 

UNITED  STATES  WHALING  CO. 

Another  new  concern  to  engage  in  whaling  operations  in  Alaska 
was  the  United  States  Whaling  Co.,  incorporated  under  the  laws  of 
South  Dakota.  A  shore  station  was  erected  at  Port  Armstrong,  on 
the  southeast  shore  of  Baranof  Island;  also  the  Norwegian  steamer 
Sommerstadt  (2,777  tons)  was  employed  as  a  floating  factory.  The 
material  for  the  shore  station  and  the  equipment  of  the  three  American- 
built  whaling  vessels  used  by  the  company  arrived  from  Norway  on 
the  Sommerstadt  about  the  middle  of  April.  Three  steam  whaling 
vessels  were  built  for  the  company  during  the  past  winter  at  Seattle. 
These  are  the  Star  /,  133  net  tons  burden,  and  the  Star  II  and  Star  III, 
each  of  97  net  tons.  A  whaling  gun  is  mounted  at  the  bow  of  each  as 
in  the  case  of  similar  vessels  employed  in  the  same  work. 

On  July  14  the  Sommerstadt,  in  company  with  the  Star  II  and  the 
Star  III,  left  for  Sanborn  Harbor,  on  the  west  shore  of  Nagai  Island, 
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and  remained  in  that  section  until  September  17,  capturing  9  sulphur 
bottoms,  144  humpbacks,  and  31  finbacks  during  that  time.  The 
reduction  process  was  conducted  aboard  the  Sommeratadt.  The  Star  I 
continued  to  operate  in  the  vicinity  of  Port  Armstrong,  delivering 
the  whales  to  the  shore  station. 

The  total  number  of  whales  taken  by  all  three  vessels  for  the  season 
was  314,  of  which  143  were  males  and  171  females.  Operations  were 
begun  May  4  and  continued  until  October  8. 

The  floating  boileries  Admiralen  and  Sommerstadt,  employed  by  the 
last  two  above-named  companies,  remained  at  anchor  in  the  harbors 
mentioned,  and  did  not  cruise  with  the  American-built  whalers  on  the 
high  seas  to  treat  the  carcasses  of  the  whales  as  fast  as  taken.  The 
latter  course  is  the  usual  one,  and  was  the  original  plan  of  the  two 
new  Alaska  companies.  A  change  was  necessary,  however,  to  bring 
the  work  in  conformity  with  the  laws  of  the  United  States.  Officers 
of  the  customs  service  were  stationed  aboard  the  Admiraien  and  Sam-- 
merstadt,  with  authority  to  enter  and  clear  the  American-registered 
vessek  used  in  hunting  whales. 

SAN  FBANOISOO  WHALINO  FLEET. 

Operations  of  the  San  Francisco  fleet  in  northern  waters  during 
1912  were  not  of  an  extensive  or  satisfactory  nature.  Of  the  vessek 
that  went  north  in  the  spring,  the  schooner  Lettitia  (233  tons)  arrived 
October  3  with  245  barrels  of  sperm  oil;  the  bark  Oay  Head  (252  tons) 
arrived  October^4  with  54  barrels  of  sperm  oil;  and  the  bark  John  and 
Winihrop  (321  tons)  arrived  October  25  with  35  barrels  of  sperm  oil. 
The  steamer  Bdvedere  (339  tons),  which  sailed  north  in  the  spring  of 
1911  and  wintered  in  the  Arctic,  arrived  November  1  with  900  barrels 
of  oil  and  32,800  pounds  of  whalebone,  also  a  shipment  of  furs.  The 
schooner  Alice  Stofen  (17  tons)  cleared  on  a  whaling  voyage  May  16, 
but  had  not  returned  up  to  the  end  of  the  year. 

The  power  schooner  Elvira  (60  tons)  arrived  November  7  from  a 
cruise  in  northern  waters,  during  which  12  bowhead  whales  were  cap- 
tured that  produced  17,544  pounds  of  bone.  The  schooner  AUen  A 
(266  tons),  which  arrived  from  Alaska  November  7,  was  employed  in 
the  interests  of  the  Tyee  Co.'s  shore  whaling  operations.  ■ 

The  steamers  Herman  (229  tons)  and  EarluJc  (247  tons)  and  the 
brigantine  Jeanette  (217  tons),  which  vessels  were  until  recently 
engaged  actively  in  whaling  operations,  did  not  sail  this  year.  The 
following  whaling  vessels  (steamers)  were  also  laid  up  during  the  year: 
Beluga  (409  tons),  Bcwhead  (243  tons),  Narwhal  (389  tons),  and  the 
Thrasher  (502  tons). 

NOBWEOIAN  VESSELS. 

The  Norwegian  whaling  steamer  Kit  (247  tons),  which  was  equipped 
in  the  dual  capacity  of  floating  factory  and  killing  boat,  attracted 
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considerable  attention  on  Puget  Sound  earty  in  the  season  bj  reason 
of  efforts  to  get  a  clearance  for  a  whaling  voyage.  There  is  no  pro- 
vision for  clearing  a  vessel  of  foreign  registry  from  an  American  port 
to  engage  in  whaling  operations,  hence  the  request  was  denied.  The 
Kit  finally  cleared  for  the  high  seas,  and  cruised  in  northern  waters,  a 
fair  catch  of  walrus  skins,  oil,  and  ivory  resulting.  No  whales  were 
taken. 

8TATIBTI0AL  SXTIOCABY. 

The  total  sum  invested  in  the  shore-station  whaling  operations  was 
$1,140,831,  the  largest  ever  shown  in  this  industry.  The  total  number 
of  persons  engaged,  including  those  employed  on  the  auxiliary  vessels, 
was  302,  including  22  Japanese  and  12  Indians.  The  value  of  the 
product  was  S293,295. 

In  addition,  whalebone  was  produced  in  western  and  Arctic  Alaska 
to  the  extent  of  11,317  pounds,  valued  at  S18,012.  This  whalebone 
is  from  the  right  or  bowhead  whale  and  is  much  more  valuable  than 
the  ordinary  baleen  of  commerce.  The  price,  however,  has  been  low 
this  year. 

The  number  of  whales  taken  in  the  shore  operations  in  1912  by  the 
three  important  companies  was  as  follows: 

Whalbb  Taken  in  Shosb  Opbrationb  in  1912. 


CompaiiieB. 


llBflka  Wtaalingpo 

Unittd  8tBt«  WbiiUiig  Co 
TyetCo 

Total 


Hump- 
back. 


148 
103 

4 


816 


Fin- 
back. 


163 

71 

1 


236 


Sulphur 
botwm. 


70 
42 


112 


• 
14 


23 


TotaL 


SIO 

814 

61 


During  the  season's  operations  it  has  been  noted  that  the  average 
number  of  barrels  of  oil  per  whale,  according  to  species,  is  as  follows: 
Sperm,  80;  sulphur  bottom,  78;  finback,  30;  and  humpback,  25. 
By  reason  of  the  quaUty  of  oil  produced,  the  sperms  are  much  more 
valuable  in  proportion  than  the  other  species  named. 

Figures  relating  to  whaling,  other  than  the  shore-station  operations, 
are  not  included  in  the  statistical  tables. 

Inybstmbnt  in  the  Whalb  Fishery  in  Alaska  in  1912. 


Itoma. 


Stoamen 

Tonnage 

Launches  imder  6  tons. . 
Sailing  vessels 

Tonnage 

BoatSy  row  ....#...■.... 


Number. 

Vahie 

8 
4.371 

|S81,436 

3 
2,387 

2,612 
28,324 

200 

Items. 


Vsseela    Continued. 

JjlAUn  and  scows. 

Pile  driven 

Value  of  plants 


Total. 


Number. 


4 

2 


ValoB. 


310,743 
2,000 

616,518 


1,140^881 
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Baeea. 

Penoma 
engaged. 

Whites 

268 

Natives 

12 

JapanfiM -                                                   

22 

Total 

ao2 

Pboducts  07  Alaska  Shosb  Wrauno  Operations  in  1912. 


FroduetBL 


Whale  oil galknu. 

PtrtiliMT pounda. 

Whalebone  or  baleen do... 


Total. 


Quantity. 


928,766 

366.000 

70,417 


Valne. 


$286,600 

8,286 

22,622 


311,307 


FBRTIUZBR  AlO)    OILS. 

Operations  this  year  for  the  manufacture  of  oil  or  fertilizer  or  both 
from  fishery  products  were  conducted  by  the  following:  Alaska  Oil  & 
Guano  Co.,  Eiliisnoo;  Alaska  Whaling  Co.,  Akutan;  United  States 
Whaling  Co.,  Port  Armstrong;  the  Tyee  Co.,  operating  a  floating 
plant  in  Whale  Bay;  W.  H.  Royden,  with  a  floating  plant;  and  the 
Union  Fish  Co.,  Shumagin  Islands.  The  operations  of  the  first- 
named  company  have  been  shown  imder  the  herring  fishery,  while 
the  three  whaling  companies  appear  under  the  shore-station  whale 
fishery.  Mr.  W.  H.  Royden  operated  the  house  scow  EUiott  in  the 
region  centering  at  Petersburg,  and,  in  addition  to  salting  salmon, 
prepared  21  barrels  of  fish  oil,  valued  at  $262.  The  Union  Fish  Co. 
put  up  500  gallons  of  cod  oil.  Tliis  was  an  experimental  undertaking 
to  determine,  if  possible,  whether  it  might  be  profitable  later  to  take 
up  the  work  on  a  more  extensive  scale. 

MINOR  FISHERIBS. 


TROUT  FKSHERY. 

The  trout  fishery  of  Alaska  is  not  of  great  importance,  relatively 
speaking,  notwithstanding  the  fact  that  the  dolly  varden  or  com- 
monly-called salmon  trout  abounds.  On  accoimt  of  its  voracious 
habits  the  dolly  varden  is  undoubtedly  the  most  destructive  natural 
enemy  that  young  salmon  have  in  fresh  water.  The  suggestion  is 
frequently  heard  that  the  Grovemment  ought  to  place  a  bounty  on 
trout  to  aid  in  preserving  the  salmon  industry.  If  practicable 
means  could  be  found,  it  might  be  well  to  adopt  this  suggestion,  for 
imder  present  conditions  trout  are  far  less  desirable  in  Alaska  than 
salmon*    This  does  not  apply  to  the  steelhead,  for  it  is  an  exceUent 
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fish,  particularly  for  freezing,  but  unfortunately  it  is  not  numerous 
in  the  waters  of  Alaska.  A  total  of  26,461  pounds  of  steelhead  trout, 
valued  at  $2,645,  were  frozen  during  the  year,  chiefly  by  the  Taku 
Canning  &  Cold  Storage  Co. 

Quite  a  proportion  of*  the  pack  of  the  Midnight  Sun  Packing  Co., 
from  Kotzebue  Sound  waters,  was  made  up  of  dolly  varden  trout. 
The  Alaska  Packers  Association  also  put  up  a  few  cases  of  this  same 
species.  Canned  doUy  varden  trout  lack  the  pinkish  or  red  color 
demanded  by  the  trade  in  products  of  this  character  from  Alaska; 
also  the  flesh  when  canned  is  not  as  firm  as  salmon.  There  appears 
to  be  no  immediate  prospect  of  much  development  in  the  canning  of 
trout  in  Alaska. 

The  following  products  of  the  trout  fishery  were  reported  during 

1912: 

Produots  of  the  Alaska  Tbout  Fishbsy  in  1912. 


Sections  and  spedes. 

Frmh. 

FrozeiL 

Canned. 

Pickled. 

BoQtheast  Alaska: 

Dollv  Varden 

Pouvdt. 
3,900 

Value. 
1200 

Pound*. 

400 

26,461 

Value. 
S4S 

2,645 

Quei.* 

Value. 

Barrels. 

Value. 

Bteemead 

Total 

3,960 

200 

26,861 

2,603 

Central  Alaska: 

Dolly  Varden 

.. .  — , 

100 

10 

64 

S248 

5 

140 

Western  Alaska: 

noUy  Varden 

1.326 

8,315 

106 

848 

Orand  total: 

Dolly  Varden 

3,960 

20O 

500 
26,461 

58 

2,645 

1,380 

8,663 

Steelhead 

Total 

8,960 

200 

26,961 

2,703 

1,380 

3,563 

111 

888 

•  Each  caae  oontaina  forty-eight  1-pound  tall  cana. 
EULAOHON. 

The  eulachon,  or  ''hooligan,"  as  it  is  popularly  designated  in 
Alaska,  is  a  fish  possessing  valuable  food  properties.  In  appearance 
it  is  not  unlike  the  smaller  herring,  but  is  much  richer  in  oil.  In  some 
sections  of  southeast  Alaska  the  Indians  have  long  made  use  of  this 
fish,  primarily  for  its  oil,  which  has  been  extracted  by  very  primitive 
methods.  They  use  this  oil  for  food  purposes,  one  favorite  method 
of  preparation  being  to  mix  it  with  salmon  berries  or  other  fruit. 
The  oil  from  the  eulachon  possesses  distinct  medicinal  properties,  and 
in  this  respect  is  not  unlike  cod-liver  oil.  Some  years  ago  a  large 
pharmaceutical  concern  endeavored  to  exploit  it,  but  with  indifferent 
success. 

During  the  year  3,032  pounds  of  eulachon,  valued  at  $75,  were  dry- 
salted,  and  37,333  poimds,  worth  $2,240,  were  handled  in  a  fresh 
condition.  This  work  was  carried  on  by  the  Taku  Canning  &  Cold 
Storage  Co.,  at  Taku  Harbor,  and  by  the  Columbia  &  Northern 
Fishing  &  Packing  Co.,  at  Wrangell. 
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BLAOK   COD. 

The  black  cod  (Arwploporrui  firnhria)  is  quite  different  from  the 
true  cod,  not  only  as  to  appearance  but  particularly  in  the  quality 
and  texture  of  the  flesh.  It  is  very  rich  in  fats  and  its  delicate  flavor 
makes  it  a  favorite  table  fish  in  Alaska.  It  is  not  recognized  as  a 
very  numerous  species,  and  no  definite  fishery  exists  for  it,  catches 
generally  being  made  incidentally  by  halibut  fishermen.  The  black 
cod  merits  the  growing  favor  with  which  it  is  being  received  generally. 
During  the  year  shipments  have  been  made  from  southeast  Alaska  of 
fresh,  frozen,  and  pickled  black  cod. 

Shipments  of  Black  God  from  Alaska  in  1912. 


Prodncts. 

Pounds. 

Value. 

B]fl4dcood: 

Fresh 

10,464 
4,390 
1,800 

S623 

Frosen 

240 

Pickled , 

00 

Total 

16,654 

053 

FDR-SEAL  SERYICL 

By  Wautbb  I.  Lkmbkby,  Agent  in  Charfft. 


Instructions  to  the  agent,  dated  May  16,  1912,  directed  him,  as 
usual,  to  proceed  to  San  Francisco  and  there  purchase  the  provisions 
and  other  supplies  needed  for  the  Pribilof  Islands.  Under  these 
instructions  he  left  Washington  May  19,  arrived  in  San  Francisco 
May  23,  and  immediately  entered  upon  the  duty  to  be  performed 
there.  The  steamer  Homer  had  already  been  chartered  to  transport 
the  supplies  to  the  islands,  the  charter  price  being  $150  per  day, 
including  wages  of  crew.  Owing  to  the  limited  appropriation  which 
Congress  had  provided,  it  was  necessary  to  restrict  the  purchases  to 
the  actual  necessities,  such  as  food,  clothing,  fuel,  and  medical 
supplies. 

Ilie  Homer  sailed  from  San  Francisco  May  27,  reaching  St.  Greorge 
Island  June  12  and  St.  Paul  on  June  13.  After  discharging  cargo  and 
returning  to  Unalaska  for  coal  for  the  islands,  she  sailed  for  San  Fran- 
cisco on  June  28,  with  Assistant  Agent  James  Judge  on  board,  to 
purchase  supplies  which  were  to  be  sent  to  the  islands  on  the  second 
trip.  Sailing  again  from  San  Francisco  on  August  4,  the  vessel 
arrived  at  St.  Greorge  on  August  24,  but  storms  delayed  unloading  of 
the  cargo,  and  the  return  voyage  was  not  begun  until  September  11. 
With  one  of  her  two  propeller  shafts  broken,  the  Hom^r  finally  arrived 
at  San  Francisco  on  September  27  with  the  year's  catch  of  sealskins 
on  board. 

AFFAIRS  OF  THR  COMMUNITT. 

natives'  bank  accounts. 

Interest  at  the  rate  of  3^  per  cent  on  the  several  natives'  bank 
accounts  on  deposit  with  the  Union  Trust  Co.,  of  San  Francisco,  for 
the  year  ended  December  31,  1911,  was  collected  by  W.  I.  Lembkey, 
trustee,  and  paid  by  him  to  the  several  owners  of  the  accounts,  in 
accordance  with  the  receipted  rolls  transmitted  to  the  Bureau  of 
Fisheries  and  now  in  its  files.  Twenty  St.  Paul  and  nine  St.  George 
natives  own  such  accounts,  the  aniounts  thereof  aggregating  $5,039.14. 

During  the  year  but  one  addition  to  the  principal  was  made — S50 
to  the  account  of  Simeon  Fratis.  Three  withdrawals  from  principal 
were  made — $25  each  from  the  accounts  of  Simeon  Fratis  and  John 
Hanson,  both  of  whom  are  at  the  Chamewa  Indian  School,  and  $43.50 
from  that  of  Peter  Oustigof ,  to  pay  for  a  sewing  machine.  The  inter- 
est on  the  accounts  of  Hanson  and  Fratis  was  sent  by  money  order 
to  Chamewa  and  separate  receipts  returned. 
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Upon  the  death  of  Alexander  Merculief ,  his  nuncupative  will,  filed 
on  St.  Paul  Island;  distributed  Us  bank  account,  $170,  as  follows: 


PaulMerculief,1r $30 

A.uxenia  Dynkanof 20 

Terenty  Merculief 30 

Doeofaii  Merculief 30 


Makar  Merculief $30 

Biariam  Merculief 30 


Total. 


170 


These  heirs  notified  Trustee  Lembk^^y  that  rather  than  have  the 
cash  they  desired  that  the  several  amounts  be  deposited  in  the  bank 
mentioned  and  accounts  be  opened  with  each  in  the  name  of  W.  I. 
[jembkey,  trustee.    Accordingly  this  action  was  taken. 

The  pass  books  representing  the  accounts  in  question  have  been 
transmitted  to  Assistant  Agent  Judge,  together  with  blank  checks 
signed  by  the  trustee,  in  order  that  Mr.  Judge  may  draw  the  annual 
interest  next  spring.  This  action  is  taken  because  of  the  fact  that 
the  trustee  is  in  Alaska  and  will  not  be  able  otherwise  to  draw  the 
interest. 

Patmsnts  Made  by  W.  I.  Lbmbkbt  op  Interest  ok  National-Bank  Accounts, 
Year  Ended  Dec.  31,  1911,  on  St.  Paul  Island,  Alaska. 


Nanms. 

Amount 
of  de- 
posit. 

Amount  of 

interest 

paid. 

Names. 

Amount 
of  de- 
posit. 

Amount 

interest 

paid. 

Nicoli  Bogadanof .  guardian  of 
Agrafina  Boeadanof 

Apollon  Bourdukopaky 

Ouliana  Gromof,  giiardJan  of 
Tekan  VaUcof .  deceased 

S161. 10 
303.30 

186.00 

130.00 

50.00 

16a  00 

230.00 

15a  00 

235.00 

imoo 

90.18 
286.00 

16.06 
7.66 

36.87 
4.89 
1.80 
6.63 

8.67 
6.82 
8.86 
6.41 
6.27 
ia76 

Elizabeth  Rookavishnikof.. .. 
John  Btepetin,  guardian  of 
Maria  Stopetm 

siaoo 
4a  00 

426.00 
71.00 

71.00 

71.00 

311.33 
97.32 

SI.  48 

1.48 

AkalinaFratto 

16  09 

AgndlnA  Tratis 

2.66 

Feter  Bourdukopsky 

Ouliana  FratB 

Nekita  Hopof. 

2.66 

Parascovia  Koclof. 

Akalina  Fratis,  guardian  for 
Martha  Fratis 

Lukeria  Oalaktionef,  guardian 
"f  John  H^^MFl.       ....     , 

Catherine  Knikof ,  guardian  of 
Alexai  Emanof 

2.66 

Julia  B.  Knikof 

13.42 

A1ext^n<1fir  Melo^ldnf . ...,,.._ 

flimwn  Fffttto 

1.73 

AlaTATirlAr  IffMrviuliAf 

Total 

Peter  Oustlsof. 

3,067.23 

150.66 

A imfliw  ft.  »**ntn'    . 

CENSUS   OP  NATIVE   INHABITANTS. 

On  St.  Paul,  the  annual  census  taken  June  30,  1912,  showed  196 
native  residents,  of  which  93  were  males  and  103  females.  During 
the  year  18  births  and  2  arrivals  occurred;  and  there  were  6  deaths 
and  8  departures.  A  net  increase  of  6  over  the  native  population 
of  the  year  previous  is  shown.  Of  the  males,  49  are  adult,  27  between 
the  ages  of  5  and  16,  and  17  under  5  years.  Of  the  females,  53  are 
adult,  23  between  5  and  16,  and  27  under  5  years. 

On  St.  George,  the  total  native  population  on  June  30,  1912, 
was  106,  51  males  and  55  females.  During  the  year  ending  on  the 
date  mentioned,  7  births,  2  deaths,  and  2  arrivals  occurred.  There 
was  therefore  a  net  increase  of  7  over  the  previous  year. 
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Natiyb  Population  of  thb  Pbibilof  Islands,  June  30, 1912. 


• 

StPaoL 

StOeoreB. 

TotaL 

Namber  present * 

IM 

03 

103 

6 

18 

2 

8 

6 

106 

51 

55 

3 

7 

S 

i' 

302 

Ngmher  malfKf .  r . , - 

144 

Nnmbw  fnirmlos 

158 

XHfatJvf , ,  

8 

Births 

as 

Arriyals ^  ...  r r . . .  - 

5 

Departaras 

8 

TlKJmm .  .  r r 

U 

YILLAOB   WATEB   SUPFLT. 

The  native  and  other  inhabitants  of  St.  Paul  are  obliged  to  seek 
water  for  domestic  purposes  at  wells  over  half  a  mile  from  the  village. 
The  water  used  by  the  white  residents  is  hauled  in  barrels  with  mule 
team  and  stored  in  various  tanks  buried  near  the  two  residences.  The 
water  to  be  used  by  the  natives  is  placed  in  smaU  kegs  at  the  well 
and  then  taken  to  the  village  in  wheelbarrows.  Rain  water,  of 
course,  is  saved,  but  the  quantity  is  wholly  insufficient  for  the 
natives'  needs.  The  village  is  located  on  a  little  hill  rising  from  a 
small  sand  flat,  the  greater  portion  of  which  is  only  several  feet 
above  sea  level.  Anywhere  on  this  flat  water  may  be  found  by 
digging  less  than  8  feet  below  the  surface.  As  the  sea,  however, 
is  only  a  few  yards  away,  and  as  this  flat  has  been  used  from  time 
immemorial  as  a  killing  field,  the  water  found  by  digging  into  it 
is  not  only  brackish  but  quite  greasy.  The  wells,  about  3,000  feet 
from  the  village,  are  located  on  the  nearest  spot  where  pure  water 
may  be  obtained  by  digging. 

To  bring  water  from  these  weUs  to  the  village  hUl,  about  3,500 
feet  of  pipe  is  necessary,  together  with  a  pumping  engine  to  force 
the  water  through  the  pipes.  While  the  ways  and  means  of  installing 
such  a  system  have  been  considered  for  many  years,  the  funds 
necessary  to  provide  the  material  required  were  not  available. 

In  1910,  however,  the  Navy  Department  erected  a  radio  station 
on  St.  Paul  Island,  on  the  flat  near  the  village.  As  the  only  draw- 
back to  the  location  was  the  absence  of  fresh  water,  the  officers 
charged  with  the  construction  of  this  station  were  desirous  of  install- 
ing a  pumping  system  to  bring  water  to  the  radio  buildings. 

Having  a  fund  for  the  purchase  of  the  requisite  material,  the 
proposition  was  made  by  tbe  Navy  officers  that  if  the  natives  would 
supply  the  labor  necessary,  the  Navy  would  furnish  the  piping  and 
pumping  engine  to  bring  the  water  from  the  well  to  the  radio  station 
and  beyond  to  the  village  hill.  On  the  latter  tanks  could  be  erected 
from  which  water  could  be  piped  to  various  places  in  the  village. 

The  natives  agreeing  to  perform  the  labor,  a  quantity  of  piping 
and  a  5-horsepower  gasoline  pumping  engine  were  brought  to  the 
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island  on  the  wireless  vessel  Nero.  Previous  to  the  arrival,  the 
natives,  under  Mr.  Judge's  direction,  had  dug  out  one-third  of  the 
trench  line,  but  as  the  loose  sand  through  which  the  trench  was 
cut  was  constantly  falling  in,  it  was  not  deemed  advisable  to  cut 
deeper  than  2  feet  until  the  pipe  was  ready  to  be  laid. 

On  the  Homer  two  20,000-gallon  redwood  tanks  (each  12  by  18 
feet)  were  brought  up  to  be  installed  on  the  flagstaff  hill  as  a  village 
reservoir.  As  &e  Navy  representatives  had  no  bricks  with  which 
to  line  a  new  wall,  one  of  these  tanks  was  set  up  on  the  site  selected 
for  a  new  well,  the  bottom  removed,  and  the  Sides  sunk  to  a  depth 
of  8^  feet.  To  replace  that  used  for  the  well,  an  additional  tank 
was  brought  up  on  the  second  trip  of  the  Homer. 

Although  with  many  difficulties,  the  work  of  running  the  pipe 
line  from  the  wireless  station  to  the  top  of  the  village  hill  and  the 
erection  and  housing  of  the  two  tanks  went  on  steadily,  the  natives 
doing  all  the  work  except  the  pipe  fitting. 

The  tanks  on  the  hill  were  sunk  to  a  depth  of  5^  feet  and  erected 
on  a  heavy  foundation  of  redwood  sills  and  joists.  Over  them  a 
building  45  by  25  feet,  and  8  feet  high,  with  a  three-fourths  pitch 
roof,  was  erected.  Of  this  the  sides  were  made  of  1  by  12-foot 
lumber,  laid  diagonally,  to  be  faced  with  turf.    The  roof  was  shingled. 

The  trench  was  filled  in  whenever  men  to  do  the  work  were  avail- 
able. The  sides  of  the  tank  at  the  new  well,  which  projected  3^  feet 
from  the  ground,  were  faced  with  2  feet  of  sod,  a  cover  laid  over  the 
whole,  and  that  turfed  over. 

When,  however,  the  reservoir  tanks  and  the  pipe  line  were  com- 
pleted and  the  pump  was  started,  the  stream  thrown  into  the  tanks 
was  found  to  be  quite  small  and  came  with  no  force  whatever.  The 
pipe,  of  l^-inch  diameter,  is  too  small,  offering  more  resistance  to 
the  flow  than  the  pump  is  able  to  overcome.  After  working  about 
one  hour  and  pumping  water  equivalent  to  about  2  inches  in  one  tank, 
the  pump  was  wrecked,  and  it  was  necessary  to  request  the  Navy 
officer  in  charge  of  the  radio  plants  to  have  spare  parts  supplied. 
These  were  to  be  brought  from  Nome  on  the  revenue  cutter  Bear^ 
which  had  not  arrived  at  the  time  of  writing  this  report,  and  it  is 
therefore  not  known  whether  the  pump  was  of  service,  during  the 
winter. 

WORK  ON  RADIO  STATION. 

From  July  1  to  August  1  the  time  of  all  the  men  was  occupied 
with  two  teams  in  hauling  gravel  for  use  in  constructing  concrete 
anchors  for  the  guys  on  the  two  masts,  excepting  such  Httle  inter- 
ruption as  was  caused  by  taking  seals,  etc.  This  gravel  first  had  to  be 
scratched  from  between  the  rocks  at  the  East  Landing  beach,  put  into 
sacks,  and  carried  on  the  men's  backs  for  over  100  yards,  to  be  placed 
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on  the  wagons  and  hauled  to  the  proper  spots.  Much  of  it  was 
thrown  back  from  the  water's  edge  at  extreme  low  tide,  to  be  carried 
back  later.  When  the  Nero  arrived  August  7,  from  8  to  25  men  were 
employed  daily  thereafter  as  laborers  on  the  wireless  erection  work, 
for  which  they  were  paid  25  cents  an  hour.  The  Nero  left  August 
26  and  the  Homer  arrived  two  days  afterwards.  The  gang  then  had 
to  be  split  up  to  furnish  men  to  complete  the  work  which  remained 
to  be  done  at  the  wireless  station. 

SCHOOLS. 

One  of  the  requirements  in  the  Government's  contract  with  the 
Alaska  Commercial  Co.,  the  first  lessee  of  the  sealing  privilege  on  the 
Pribilof  Islands,  was  that  the  lessee  should  ''maintain  a  school  on 
each  island,  suitable  for  the  education  of  the  natives  of  said  islands, 
for  a  period  of  not  less  than  eight  months  in  each  year." 

And  the  lease  of  the  North  American  Commercial  Co.,  which  suc- 
ceeded the  Alaska  Commercial  Co.  in  1890,  provided  that  the  com- 
pany should  ''provide  and  keep  in  repair  such  suitable  schoolhouses 
as  may  be  necessary,  and  to  establish  and  maintain  dimng  eight 
months  of  each  year  proper  schools  for  the  education  of  the  children 
on  said  islands,  the  same  to  be  taught  by  competent  teachers  who 
shall  be  paid  by  the  company  a  fair  compensation.*' 

In  compUance  with  these  requirements  schools  were  maintaiiied 
on  the  islands  by  the  Alaska  Commercial  Co.  and  by  its  successor, 
the  North  American  Commercial  Co.,  during  the  periods  of  their 
respective  leases. 

The  teachers  supplied  by  those  companies  were  usually,  Lf  not 
always,  selected  with  reference  to  their  ability  to  perform  clerical 
or  other  duties  rather  than  for  their  fitness  as  teachers.  The  com- 
panies seemed  to  regard  the  schools  as  a  matter  of  secondary  impoiv 
tance,  and  required  the  teachers  to  devote  most  of  their  time  to  work 
bearing  no  relation  to  the  education  of  the  native  children.  As  a 
result,  with  a  few  notable  exceptions,  the  persons  who  performed  the 
duties  of  teacher  had  no  special  fitness  or  training  for  those  duties. 

It  is  not  surprising,  therefore,  that  no  rational  system  of  education 
has  been  worked  out  to  meet  the  needs  of  those  people  and  that  so 
little  progress  has  been  made.  Probably  the  best  that  has  been 
done  has  been  through  the  efforts  of  the  wives  of  a  number  of  the 
seal  agents,  who,  although  with  no  pedagogical  training,  took  a 
kindly  interest  in  the  native  women  and  girls  and  instructed  them  in 
elementary  domestic  science  and  art.  They  were  taught  to  do  plain 
sewing,  making  their  own  garments,  and  to  do  simple  cooking. 
They  were  also  instructed  in  the  care  and  management  of  their 
homes  and  the  care  of  children. 
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Mr.  M.  C.  Marshy  naturalist  on  the  seal  islands  during  the  year 
1911-12,  had  general  direction  of  all  educational  work,  and  has  made 
a  very  interesting  report  on  that  subject,  which  is  here  printed  in 
full: 

On  the  voyage  to  the  ifllands  in  August,  1911, 1  was  enabled  to  discuss  school  matten 
with  both  the  teachers,  Mr.  Ned  B.  CSampbell  and  Mr.  Philip  R.  £.  Hatton.  At  the 
request  of  Mr.  GampbeU  I  gave  him  a  letter  of  instructions.  On  St.  Paul  Island  I 
have  had  frequent  conferences  with  Mr.  Hatton,  the  teacher,  but  beyond  visiting 
the  school  several  times  and  becoming  responsible  for  the  offer  of  a  series  of  prizes  to 
the  pupils  of  each  island  for  progress  in  the  English  language,  I  have  left  the  manage- 
ment of  the  school  to  Mr.  Hatton,  who  has  already  had  a  year's  experience  in  teaching 
before  coming  to  St.  Paul. 

By  discussion  with  the  teacher  on  St.  Creorge  Island,  who  had  already  taught  one 
year  th^e,  with  the  teacher  and  agents  on  St.  Paul,  by  a  perusal  of  Dr.  Hahn's  report 
on  education  of  the  natives,  and  by  contact  with  the  school  and  children  here,  I  have 
come  to  appreciate  that  these  teachers  have  a  difficult  task  to  bring  about  real  progress 
on  the  part  of  their  pupils.  Elementary  teaching  being  itself  a  difficidt  task,  requiring 
skill  and  special  qualification,  the  instructor  of  the  Pribilof  natives  has  other  obstacles 
added,  perhaps  the  chief  of  which  is  that  teacher  and  pupil  have  command  of  no 
common  language.  The  pupils  think  and  speak  among  themselves  the  native  tongue. 
The  teacher  has  no  practical  use  of  this  language,  while  the  pupils  do  know  a  little 
English,  and  on  this  little,  and  its  slow  growth,  the  school  makes  such  progress  as  it 
can.  This  reason  for  lack  of  advancement  is  well  understood  on  the  islands,  and  the 
whole  subject  of  education  of  the  natives  has  been  discussed  at  length  by  Dr.  Hahn,  a 
teacher  of  wide  experience.  Without  anticipating  whether  or  how  soon  the  radical 
recommendations  made  by  him  are  to  be  carried  out,  it  is  apparent  that  the  school 
year  of  1912-13  will  demand  as  the  most  pressing  need  an  additional  teacher  for  the 
younger  children. 

It  is  obvious  that  the  use  of  the  Russian  language  and  the  native  tongue  in  all  the 
church  services  to  the  entire  exclusion  of  English,  save  a  few  sentences  on  certain 
holidays,  u  a  serious  obstacle  to  the  use  of  English  among  the  natives,  especially 
among  a  people  who  give  so  much  time  to  church  services  and  religious  forms  and 
observances  as  the  Aleuts  of  these  islands.  The  ritual  is  in  Russian.  The  present 
priest  on  St.  Paul  Island  speaks  Russian  and  English,  understands  Aleut,  but  does 
not  attempt  to  use  it  directly  in  the  church  service.  The  reader,  a  novitiate  in  the 
church  priesthood,  translates  his  words,  sentence  by  sentence,  from  Russian  to  Aleut. 
Thus  in  the  church  Ihe  people  hear  no  English  spoken  or  sung,  nor  see  it  printed. 

The  remedy  for  this  state  of  things  seems  not  to  be  difficult.  The  church  authori- 
ties do  not  require  the  use  of  Russian  in  the  church.  Any  language  is  permissible. 
The  present  priest  on  St.  Paul  Island  has  never  been  in  Russia,  ostensibly  regards 
himself  as  an  American,  and  will  confess  to  no  prejudice  in  favor  of  the  Russian 
language.  He  speaks  English  well  enou^  and  would  use  it  before  his  congregation, 
but  has  not  centered  the  reader  able  to  translate  with  sufficient  facility  from  Eng- 
lish. This  is  probably  not  the  case,  and  I  think  both  will  agree  upon  a  trial  of 
English.  The  priest  has  promised  to  request,  by  the  next  mail,  of  his  church  superiors 
the  English  forms  for  his  church  ritual.  It  is  probably  feasible  to  make  the  change 
indicated  after  some  delay. 

The  attendance  at  the  school  on  St.  Paul  Island  averaged  40  pupik 

per  daj;  out  of  a  maximum  enrollment  of  43.    Of  these  43  the  infant 

class  included  more  than  20.    The  number  of  boys  enrolled  is  slightly 

greater  than  the  number  of  girls.    There  are  173  school  days  in  the 
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term,  excluding  13^  church  and  Russian  hoUdays  and  4  American 
national  holidays. 

The  curriculum  is  the  simple  one  of  reading,  writing,  spelling,  and 
arithmetic,  adjusted  to  five  grades  besides  the  primer  class.  !ffistory 
is  introduced  in  the  third  grade;  geography,  good  health,  and  gram- 
mar in  the  fourth. 

The  offer  of  six  prizes  in  reading  and  speaking  English  proved  a 
stimulus  which  produced  excellent  results.  The  difficulties  of  the 
teachers'  task,  however,  are  so  great  as  to  call  for  iomiediate  atten- 
tion, as  shown  by  the  following  extract  from  the  report  of  Mr.  PhiUp 
R.  E.  Hatton,  of  the  St.  Paul  school: 

In  closing  my  report  for  the  year  I  beg  to  call  attention  to  the  urgent  need  for  an 
assistant  teacher  and  a  new  school  building  on  this  island. 

It  is  impossible  for  one  person  to  teach  a  school  of  43  children,  varying  in  ages 
from  6  to  16  years,  and  obtain  anything  like  satisfactory  results.  Forty-three  pupUs 
are  too  many  for  one  teacher  in  any  locality,  but  teaching  these  children  can  not  be 
compared  to  the  work  of  teaching  school  in  the  States.  These  little  Aleuts,  until 
they  reach  the  age  of  10  or  11  years,  can  hardly  speak  a  single  word  of  English.  They 
have  to  be  taught  to  speak  and  to  understand  when  spoken  to  before  anything  else 
whatever  can  be  taught  them. 

Every  pupil  in  this  primer  class,  moreover,  should  be  taken  separately  and  taught 
slowly,  with  everything  explained  thoroughly.  But  there  are  twenty-odd  members 
in  this  class,  and  five  other  classes  waiting  to  be  instructed.  To  give  the  school 
proper  attention,  at  least  half  an  hour  should  be  devoted  to  each  recitation  of  each 
class,  and  I  could  hardly  spare  10  minutes  to  each  class  and  do  the  rest  of  the  work. 

It  is  almost  impossible  to  maintain  order  in  the  schoolroom  where  so  many  of^these 
children  are  and  continue  the  work.  The  litUe  ones  can  not  be  given  work  enough 
to  keep  them  busy  all  the  morning,  and  it  is  not  in  their  disposition  or  home  training 
to  sit  still  while  congregated  in  the  building. 

Most  of  the  children  show  an  aptness  for  learning  and  would  all  make  rapid  progress 
if  they  were  only  given  the  chance.  But  the  infant  class,  the  largest,  has  no  chance 
to  get  a  start.  If  these  children  are  to  be  properly  taught,  it  is  essential  to  separate 
the  higher  grades  from  the  infant  class  and  teach  them  in  separate  rooms. 

For  this,  of  course,  a  new  schoolhouse  will  be  required.  Even  the  help  of  another 
teacher  in  the  same  room  would  be  but  small  improvement.  No  schoolroom  is  large 
enough  for  two  teachers  to  work  in  at  the  same  time.  The  present  building  is  too 
small  to  have  rooms  partitioned  off  for  different  classes,  and  the  building  itself  ia  far 
from  being  a  modem  or  comfortable  structure,  having  been  built,  I  understand,  in 
the  seventies,  and  without  any  convenience. 

I  would  recommend,  therefore,  that  a  modem  and  attractive  schoolhouse  be  bmlt, 
well  ventilated,  and  with  one  or  more  playrooms  for  the  children.  The  weather 
here  in  the  winter  is  such  that  the  children  can  not  play  outside  without  getting  wet 
feet  and  then  colds,  and  worae  sicknesses  are  the  certain  results.  A  comfortable  and 
attractive  building  is  needed  to  induce  the  children  to  attend  school  willingly.  Such 
a  school  could  be  built  very  cheaply,  since  all  the  labor  of  constraction  could  be 
furnished  free  by  the  natives. 

It  will,  of  course,  not  be  possible  to  have  a  new  school  building  ready  for  use  this 
coming  winter,  but  there  are  several  unoccupied  houses  in  the  village,  one  of  which 
could  be  used  by  a  part  of  the  pupils  for  a  year  or  two,  if  it  is  made  possible  to  so 
separate  them  by  sending  up  an  assistant  teacher  this  year. 
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In  the  education  of  the  natives  I  believe  that  they  should  not  be  taught  book 
studies  only  or  even  chiefly.  They  should  have  practical  instruction  in  some  useful 
trades.  Therefore  I  respectfully  recommend  that  a  small  manual-IJaining  course  be 
started  in  connection  with  the  school.  A  good  outfit  could  be  purchased  for  $150  or 
$200,  and  it  would  last  for  an  indefinite  length  of  time.  An  ideal  plan  would  be  to 
use  the  present  school  building  for  a  workshop  in  which  the  manual-training  course 
would  be  taught,  and  have  a  new  frame  schoolhouse  large  enough  to  accommodate  all 
the  children  built  near  by. 

The  school  on  St.  Geoi^e  Island  is  smaller  than  that  on  St.  Paul. 
The  enrolhnent  in  1911-12  was:  Boys,  13;  girls,  10;  total,  23.  This 
school  has  apparently  never  received  the  attention  and  careful 
supervision  necessary  to  even  fair  efficiency.  An  effort  is  now  being 
made  to  improve  it. 

FUR-SEAL  HERD. 
BRANDING  YOUNO  MALE   SEALS  FOB   BBEEDINO  BESEBYE. 

The  instructions  of  the  Department  called  for  a  reservation  for 
breeding  purposes  of  2,000  3-year-old  male  seals,  1,600  on  St.  Paul 
and  400  on  St.  George.  In  compliance  with  these  instructions,  seals 
of  the  required  class  were  marked  and  reserved  on  St.  Paul  Island  as 
follows: 

Young  malb  Seals  Branded  for  Breeding  Reserve  on  St.  Paul  Island. 


Date. 


July 


3 
4 
6 
8 
8 
9 


Bookericfl. 


R««f 

TolBtol 

Zapadnl 

Northeait  Point 
Halfway  Point. 
Reef 


1 

Number. 

Date. 

363 

July   10 

CO 

11 

03 

15 

165 

16 

60 

251 

Rookeries. 


Totetoi 

Zapadni 

Northeast  Point 
Reef 

Total 


Number. 


66 

62 
216 
301 


1,606 


The  branding  or  marking  consisted  in  shearing  or  clipping  with 
sheep  shears  the  hair  and  fur  from  an  area  of  suitable  size  on  the  top 
of  the  head.  The  mark  was  made  sufficiently  plain  to  be  easily  dis- 
tinguishable throughout  the  season.  Care  was  taken,  as  heretofore, 
to  select  for  reservation  the  best  examples  of  3-yeai^olds  that  appeared 
on  the  hauling  grounds,  and  special  care  was  taken  that  none  of  the 
seals  marked  for  reservation  should  be  killed. 

The  same  method  of  providing  a  breeding  reserve  was  observed  on 
St.  George  Island,  and  the  following  reservations  were  made: 

YouNo  KALE  Seals  Branded  for  Breeding  Reserve  on  St.  George  Island. 


Date. 


Jnly    6 

8 

11 

15 


Rookeries. 


North , 

Bast 

North , 

Staiaya  Artel 


Number. 


66 
00 
36 
70 


Date. 


July  19 
20 


Rookeries. 


North 

East 

Total 


Number. 


106 
66 


400 
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Those  secured  on  July  5  and  8  were  branded  with  a  hot  iron. 
Those  on  July  11,  15,  and  20  were  clipped  with  shears,  after  which  a 
light  hot-iron  brand  was  placed  on  the  clipped  area.  Those  branded 
on  St.  George  were  of  the  best  appearing  in  the  drives. 


REJECTION   FROM  DRIVES. 


In  the  regular  food-killing  drives  in  the  season  of  1912  only  large 
2-year-olds  were  killed;  all  others  were  rejected. 

The  following  table  shows  the  number  killed  and  the  number  of 
each  class  rejected  in  each  regular  drive: 


Sbals  Rsjected  fbom  Drf^es. 


Hauling  ground. 

• 

Seals 
Mlled. 

Rejections. 

Date. 

Small. 

4  years 
old. 

6  years 
old. 

6  years 
old. 

7  years 
(dd. 

Brand- 
ed. 

Total. 

1012. 
July    9 
18 

St.  Paul  Island: 

Reef. 

110 
127 
382 
430 
223 
363 

1,205 
423 
623 

1,058 
572 
488 

23 
7 

37 
16 
10 
25 

17 
6 

21 
6 

18 

12 

10 
0 
4 
1 
8 
4 

2 
2 

0 
0 
0 

1 

451 

355 

117 

111 

77 

06 

1,818 
910 

Reef 

24 

Reef 

1,184 

27 

Reef 

1,631 
017 

31 

Reef 

Aug.  11 

Reef 

980 

Total 

1,644 

1,207 

St.  George  Island: 

East 

.. 

July  20 
24 

38 
36 

132 
62 

134 

70 
06 

475 
110 

237 

2 
4 

14 
6 

3 

2 

1 

0 
2 

3 

1 
3 

2 

1 

1 

4 
3 

2 

1 

1 

65 
83 

105 
30 

63 

182 

East 

176 

26 

North  and  Staraya  Ar- 
tel  

730 

20 

East 

220 

81 

North  and  Staraya  Ar- 
tel  

442 

Total 

401 

088 

28 

17 

8 

11 

305 

1,758 

Grand  total 

2,045 

1,512 

EILLINO  OF   SSLALS. 

On  St.  Paul  Island  the  number  of  seals  killed  from  August  11,  1911, 
to  July  3,  1912,  was  1,193;  the  number  taken  between  July  3  and 
August  12,  1912,  was  1,687,  a  total  for  the  year  ending  August  11, 
1912,  of  2,880,  which  number  was  shipped  from  St.  Paul  Island  to 
San  Francisco  on  the  Homer  September  10,  1912. 

On  St.  George  Island  the  number  killed  from  August  11,  1911,  to 
July  3,  1912,  was  438;  the  number  taken  between  July  3  and  August 
12,  1912,  was  446,  a  total  for  the  year  ending  August  11,  1912,  of  884, 
which  number  was  shipped  from  St.  George  Island  to  San  Francisco 
on  the  Homer  September  12. 

The  total  number  of  skins  taken  on  the  Pribilof  Islands  in  the  year 
from  August  11,  1911,  to  August  11,  1912,  both  inclusive,  was  there- 
fore 2,880  on  St.  Paul  Island  and  884  on  St.  George  Island,  a  total  of 
3,764,  all  of  which  were  shipped  from  the  islands  on  September  12, 
1912. 
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Owing  to  the  small  number  of  seals  taken,  practically  no  seal  meat 
was  available  for  salting  for  winter  use  and  none  was  preserved  for 
fox  food;  nor  was  it  possible  to  send  any  seal  meat  to  Unalaska,  as 
has  hitherto  been  the  custom,  for  the  use  of  natives  there. 

Following  is  a  detailed  statement  of  the  killings: 

Sbals  EnjjBD  ON  St.  Paul  and  St.  Gbobob  Islands  in  thb  Ybab  Ended 

August  11,  1912. 


Date. 

Rookeriee. 

Number. 

Date. 

Rookeries. 

Number. 

1911 
Aug.  11-24 

St.  Paul  iBland: 

Northeast  Point... 
Reef 

115 
221 
210 
136 
102 
138 

1911. 

Aug.    10 

10 

Oct      20 

28 

28 

Nov.      2 

2 

7 

17 

Deo.      8 

4 

28. 

1913. 

June     9 

July      6 

5. ..... . 

19 

20 

24 

24 

26 

39 

29 

31 

81 

St.  Oeoree  Island: 

44 

Oct      19 

Zapadni 

1 

Nov.       4 

Reef 

North 

76 

Dee.       2 

Sea  T^ion  Rock 

Northeast  Point... 
Sea  Lion  Rock 

Total 

East 

35 

4 

Zapadni 

3 

13 

Staraya  Artel 

Zanadni 

74 
a 

912 

North. .;!!!r.r.;!; 

95 

1913. 

Sea  Lkm  Rock 

Sea  LUm  Rock 

Reef 

North 

8fi 

May     18 

46 
83 
13 
10 
108 
22 

North 

1 

' ' " J     "" 

28 

28 

staraya  Artel 

North 

1 
5 

30 

Northeast  Point... 
Reef. 

Total 

June     9 

425 

flnrlnff      .... 

Taken  bv  watch- 
men at  various 
times  and  places. 

Total 

East 

13 

North 

18 

ZftYMidni 

2 

281 

North 

16 

Reef 

Eflst. 

SS 

July      3 

8 

9 

5 

20 

110 

127 

8 

4 
383 
439 
223 

6 
863 

East 

35 

Northeast  Point... 
Reef 

North  and  staraya 

Artel. 
East  and  Zapadni. . 
Zapadni 

132 

16 

Reef 

8 

16 

Northeast  Point... 
Zapadni 

1 

21 

East 

63 

24 

Rwf. 

North  and  Staraya 

Artel. 
Zapadni 

134 

37 

Reef 

31 

Reef 

5 

Aug.      5 

U 

Northeast  Point... 
Reef 

Total 

459 

Total 

Total,  St.  George. 
Grand  total 

1,687 
2,880 

884 

Total  St.  Paul... 

3,764 

ATTTHENTIOATION  OP  SEALSKINS. 

Article  III  of  the  convention  of  July  7,  1911,  for  the  protection 
of  the  fur  seals  and  the  sea  otters  of  the  North  Pacific,  engages  each 
of  the  signatory  powers  to  prevent  the  importation  into  their  territory 
of  any  skins  of  fur  seals  belonging  to  any  of  the  three  species  inhabiting 
the  North  Pacific  except  such  as  ''have  been  officially  marked  and 
certified"  as  having  been  legally  taken. 

To  carry  out  the  provision  of  the  treaty  requiring  the  marking  of 
all  skins  from  seals  authorized  to  be  taken  from  the  Pribilof  herd, 
the  Bureau  last  spring  furnished  the  islands  with  11,000  leather  tags 
(St.  Paul  8,000  and  St.  George  3,000  tags),  those  on  St.  Paul  being 
severally  numbered  Pi  to  PSOOO,  and  those  on  St.  George  from  Gl 
to  G3000.  These  numbers  were  deeply  stamped  into  the  tags  and 
not  printed  thereon,  in  order  that  the  action  of  salt  and  water  might 
not  obliterate  the  numbers. 
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The  tags,  for  convenient  use,  were  each  provided  with  about  18 
inches  of  twine,  doubled  in  the  middle  and  looped  through  a  hole 
in  the  tag.  They  were  next  arranged  severally  on  wires,  200  to  each 
wire.  These  tags,  as  many  as  might  be  needed,  thus  could  be  carried 
about  to  be  afiixed  to  skins  without  danger  of  disarranging  the 
sequence  of  numbers. 

On  St.  Paul,  during  the  season  ending  August  11,  1912,  each  skin 
was  given  a  numbered  tag  begiiming  with  no.  1  and  running  con- 
secutively to  no.  2880,  which  last  number  represented  the  total 
number  of  skins  taken.  Such  skins  as  will  be  taken  on  St.  Paul 
hereafter  will  be  numbered  from  2881  consecutively  until  each  of 
the  skins  taken  has  been  furnished  with  a  tag.  Through  a  misunder- 
standing of  instructions  by  the  assistant  agent  in  charge  on  St.  George 
Island  only  the  skins  taken  on  that  island  during  the  regular  killing 
season  (July)  were  tagged.  These  were  446  in  number  and  received 
tag  nimibers  Gl  to  G446,  both  inclusive. 

MARKING,   WBIGHING,   AND  MEASX7BING  SEALSKINS. 

The  tags  were  attached  to  the  skins  after  the  latter  had  been  brought 
to  the  salt  house.  There  the  skins  were  placed  on  one  of  the  outside 
platforms  and  about  six  men  engaged  in  the  work  of  tagging  them. 
This  was  done  by  tying  the  18-inch  loop  of  string  attached  to  the  tag 
through  one  of  the  flipper  holes. .  The  tagged  skins  were  Uten  carried 
into  the  salt  house  and  placed  on  a  large  table,  care  being  taken 
that  the  skin  should  not  come  into  contact  with  salt  until  after  its 
green  weight  was  taken.  On  the  table  with  the  skins  was  a  small 
pair  of  beam  scales,  with  a  scoop  on  one  side  and  coimterpoise  and 
loose  iron  weights  on  the  other,  and  with  a  brass  notched  plate  in 
front,  graduated  to  quarter  ounces  and  provided  with  a  movable 
poise.  The  scales  were  manufactured  by  Fairbanks-Morse,  and  were 
calibrated  with  weights  furnished  by  the  subtreasury  in  San  Francisco. 
To  facilitate  weighing,  each  skin  on  the  table  was  folded  up  into  a 
compact  bundle  with  its  tag  hanging  outside.  A  series  of  sheets  of 
paper  serially  numbered  also  had  been  prepared. 

In  weighing,  each  skin  was  taken  up  from  the  table  by  one  man 
who  announced  the  number  on  its  tag  to  the  man  who  was  to  record 
the  weights.  The  skin  was  then  laid  on  the  scoop  and  the  scale 
carefully  balanced  by  a  third  person,  who  announced  the  weight 
of  the  skin.  This  weight  as  announced  was  written  down  on  the 
serially  numbered  sheets  in  the  space  opposite  the  proper  tag  number. 
After  this  number  was  recorded  and  checked  back,  the  green  skin 
was  for  the  first  time  tossed  aside  upon  the  loose  salt.  When  all 
the  skins  in  the  killing  had  been  weighed,  they  were  salted  in  kenches. 
After  five  days  they  were  taken  out  of  the  kenches,  examined  on  a 
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table  for  places  def ectiyelj  salted,  and  then  more  lightly  salted  outside 
the  kenches  in  a  pile  called  the  "book." 

Under  usual  circumstances,  the  weight  of  the  salted  skin  was  not 
ascertained  until  it  was  taken  out  of  the  book  for  bimdling.  In  the 
case  of  over  200  skins,  however,  the  salt  weights  were  ascertained 
immediately  upon  being  taken  out  of  the  kench,  and  likewise  again 
when  taken  out  of  the  book.  A  report  on  these  latter  skins,  with  the 
data  obtained  from  weighing  them  out  of  the  kench,  appears 
elsewhere. 

In  recording  the  salt  weights  the  sheets  previously  used  for  record- 
ing the  green  weights  were  again  taken  into  the  salt  houses,  and  the 
salt  weights  inserted  thereon  in  the  blank  spaces  left  for  that  purpose 
op]>osite  the  serial  number  and  the  green  weight.  At  tbe  time  of 
taking  the  salt  weights  the  salted  skin  was  also  measured  for  greatest 
length  along  the  median  line  of  tbe  back,  and  for  greatest  width 
across  the  skin  at  the  fore-flipper  holes.  These  measurements  were 
also  recorded  opposite  the  serial  number  and  the  weights,  so  that  each 
sheet  contains  a  completed  record  of  the  serial  number,  green  and 
salt  weight,  and  salt  measurement  of  each  skin  recorded  on  it. 
Copies  of  these  completed  sheets  are  on  file  at  the  Bureau  of  Fisheries. 

In  making  these  data,  as  before  described,  the  greatest  attention 
was  paid  to  accuracy.  Having  only  a  few  skins,  there  was  time 
enough  to  weigh  and  measure  each  skin  carefully.  To  kill  some  200 
seals,  however,  and  to  weigh  the  skins  in  the  manner  in  which  it  was 
done  last  summer  occupied  the  time  from  early  morning  imtil  after 
'3  in  the  afternoon,  a  delay  that  will  be  impossible  when  the  number 
of  skins  taken  becomes  larger.  It  was  thought,  however,  that  if 
complete  data  regarding  the  changes  that  might  occur  to  skins  through 
salting  were  gathered  this  year,  it  would  establish  a  principle,  and 
would  make  it  imnecessary  to  repeat  the  labor  in  subsequent  years. 

SPECIAL  EXPERIMENTS   IN   MEASURING  AND  WEIGHING   SEALSKINS. 

In  addition  to  comparing  the  weights  of  skins  green  and  after  salting, 
and  ascertaining  their  measurements  in  the  salted  state,  efforts  were 
made  to  obtain  also  as  accurate  information  as  possible  of  the  measure- 
ments of  skins  when  green — ^i.  e.,  before  being  salted — ^with  a  view  of 
determining  what  change,  if  any,  occurs  in  the  size  of  the  skin  from 
the  action  of  salt.  To  acquire  this  information  it  was  necessary  to 
measure  the  animal  before  it  was  skinned,  to  measure  the  fur  remain- 
ing on  the  animal  after  skinning,  to  measure  as  accurately  as  possible 
the  green  skin  itself,  and,  finally,  to  measure  the  skin  after  it  had  been 
in  salt. 

It  has  been  a  much-mooted  question  whether  green  skins  could  not 
be  measured  and  thereby  furnish  a  much  better  test  of  the  age  of  the 
animal  than  the  present  method  of  weighing  the  skin.     By  those 
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familiar  with  Uie  subject  it  has  been  contended  that  the  skin  when 
green  is  so  elastic  and  pliable  that  by  the  smallest  pressure  it  can 
be  made  to  stretch  inches;  also  that  the  tendency  of  the  green  skin 
is  to  retreat  or  curl  into  itself,  and  merely  to  uncurl  it  requires  pressure 
enough  to  stretch  the  skin  in  any  direction  the  pressure  may  be  applied. 
To  have  actual  experiments  made  in  attempts  to  measure  green 
skins  was  the  only  exact  method  known  of  determining  the  question 
raised,  and  was  the  object  of  the  work  about  to  be  detailed. 

On  July  9,  110  large  2-year-old  seals  were  killed  for  this  purpose 
and  to  furnish  food  for  the  natives.  The  method  employed  was  as 
follows: 

The  seals  were  first  stunned  by  clubbing  and  laid  in  a  row.  One 
of  the  serially  numbered  leather  tags  already  mentioned  was  then 
affixed  to  the  hind  flipper  of  each  seal.  This  remained  imtil  the 
skin  was  removed,  when  the  tag  was  at  once  taken  off  the  flipper 
and  tied  to  the  skin  in  the  flipper  hole,  from  which  place  it  was  not 
thereafter  removed.  This  insured  the  identification  of  the  skin  with 
the  weights  and  measurements  made  before  skinning.  The  length 
of  each  animal  from  tip  of  nose  to  root  of  tail  was  then  ascertained 
by  means  of  a  steel  tape  laid  along  the  middle  of  the  back.  The 
girth  was  next  ascertained  by  drawing  the  tape  around  the  animal 
just  back  of  the  fore  flippers.  The  weight  of  the  entire  animal  was 
then  ascertained,  after  which  it  was  bled  to  death. 

When  dead,  the  usual  incisions  were  made  preparatory  to  removing 
the  skin  from  the  carcass,  as  follows:  One  incision  along  the  belly 
from  the  jaw  to  the  anus;  another,  a  circular  incision,  beginning  at 
the  jaw  completely  arotmd  the  head  and  as  close  to  the  eyes  as  possible ; 
another  circular  incision  beginning  at  the  anus  around  the  posterior 
end  of  the  body,  completely  denuding  that  portion  of  the  body  of 
fur  and  leaving  the  entire  tail  appended  to  the  skin,  and  also  cuts 
around  each  fore  flipper  near  the  elbow,  just  beyond  the  fur. 

After  the  circular  incision  was  made  about  the  head,  the  length  of 
the  ''mask,"  as  is  termed  the  fur  remaining  on  the  animal  after  it 
has  been  skinned,  was  ascertained.  This  was  done  by  laying  a  steel 
tape  on  the  back  of  the  head  on  the  same  line  on  which  the  length  of 
the  animal  was  ascertained,  and  measuring  the  mask  from  the  circular 
incision  to  the  tip  of  the  nose.  By  these  means  were  ascertained  the 
length  and  width  of  the  pelt  while  on  the  animal,  and  the  length  of 
the  area  of  the  fur  left  on  the  animal  after  the  skin  was  removed. 
If  no  changes  occurred  in  the  size  of  the  skin  through  the  operation 
of  removing  the  pelt,  or  through  salting,  it  would  follow  that  the 
length  of  the  skin  should  equal  the  total  length  of  the  animal  from 
tip  of  nose  to  root  of  tail,  after  deducting  the  length  of  that  portion 
of  the  skin  left  on  the  head  by  the  skinners.  The  width  of  the  skin 
should  equal  the  girth  of  the  animal. 
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It  should  be  recalled  that  the  measurement  of  the  animal  was 
taken  to  root  of  the  tail,  and  that  the  root  of  the  tail,  as  well  as  the 
tail  itself,  was  removed  with  the  skin.  In  computing  what  should 
be  the  normal  length  of  the  skin  after  removal,  therefore,  no  deduction 
should  be  made  on  account  of  any  supposed  portion  of  the  pelt  left 
on  tne  posterior  end  of  the  animal,  as  no  skin  with  fur  on  it  remains 
on  that  portion  of  the  carcass  after  skinning. 

After  weighing  the  animals  in  the  field  and  measuring  them,  as 
before  stated,  the  carcasses  were  skinned  and  the  skins  taken  to  the 
salt  house.  There  each  skin  was  weighed  and  the  weights  so  taken 
arranged  serially  according  to  the  numbers  borne  by  th^  tags  affixed 
to  each  skin. 

Before  salting  these  skins,  however,  an  effort  was  made  to  arrive 
at  something  approaching  the  true  dimensions  of  these  green  skins. 
The  proper  method  of  obtaining  these  data,  if  any  proper  method 
existed,  had  been  discussed  previously  by  Messrs.  Marsh,  George  A. 
Clark,  and  Lembkey.  Knowing  the  elastic  and  pliable  nature  of  a 
green  sealskin,  it  was  believed  that  no  method  could  be  devised  of 
obtaining  the  dimensions  of  such  a  skin  which  would  in  any  way 
compare  consistently  with  the  dimensions  of  the  same  skin  after  it 
was  salted.  On  this  point  all  were  agreed.  It  was  hoped,  however, 
that  although  the  green  and  salt  dimensions  never  could  be  corre- 
lated satisfactorily,  perhaps  some  method  could  be  devised  for 
measuring  the  green  skins,  which,  used  upon  all  alike,  might  have 
some  value.  It  was  suggested  that  each  green  skin  be  held  up  by 
its  tail  against  a  pole  graduated  with  inches  or  centimeters,  imtil  its 
other  end  barely  touched  the  ground,  and  its  length  as  shown  re- 
corded. The  skin,  in  this  manner,  would  be  stretched  merely  by 
its  own  weight,  and  the  length  obtained  be  a  fair,  or  at  least  a  some- 
what reUable,  indication  of  its  size  and  also  its  age. 

It  was  also  suggested  that  the  quantity  of  blubber  on  the  skin 
would  be  a  vital  element  in  using  this  method,  and  would  influence 
the  length  greatly,  without  regard  to  the  age  of  the  animal.  For 
example,  if  two  seals  of  exactly  the  same  size  were  skinned,  one  with 
only  a  small  quantity  of  blubber  on  the  skin  and  the  other  with  a 
large  quantity  of  blubber,  the  heavily  blubbered  skin  would  be  the 
longer  when  measured  by  the  method  suggested,  and  therefore 
appear  as  the  skin  of  a  larger  animal  because  the  weight  of  the 
blubber  would  stretch  it  farther.  It  was  then  suggested  that  a  fair 
attempt  could  be  made  to  arrive  at  the  size  of  a  skin  when  in  a  green 
state  by  having  the  men  lay  each  green  skin  in  the  kench  for  salting, 
and-  in  that  state,  just  before  salt  was  thrown  upon  it,  to  measure 
the  skin  for  length  and  breadth,  without  any  further  attempt  to 
straighten  it  out.  This  method  seemed  by  far  the  most  sensible  in 
attempting  to  measure  green  skins,  and  it  was  tried. 
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Accordingly,  before  these  skins  were  salted,  but  after  each  was 
laid  in  the  kenoh  by  the  native  workmen  preparatory  to  having 
salt  thrown  upon  it,  it  was  measured  by  laying  a  steel  tape  across 
its  greatest  length  and  width  as  it  lay.  The  number  on  the  tag 
which  each  skin  bore  was  noted  also,  and  the  measurements  arranged 
in  accordance  with  these  numbers.  No  instructions  were  given  to 
the  men  as  to  how  to  lay  the  skins  in  the  kench  previous  to  measuring 
them,  except  that  they  should  be  laid  as  ordinarily  they  would  be 
laid  for  salting.  No  instructions  whatever  were  given  the  native 
men  as  to  how  the  seals  should  be  skinned,  i.  e.,  whether  more  or 
less  blubber  should  be  left  on  the  skin. 

These  skins  were  then  salted  by  having  three  shovelfuls  of  salt 
thrown  upon  each.  This  is  one  more  shovelful  than  would  be  thrown 
upon  them  were  a  large  number  to  be  salted.  On  July  17,  eight 
days  after  they  were  first  salted,  they  were  hauled  out  of  the  kench, 
measured  and  weighed,  and  again  salted,  but  more  lightly,  in  the 
book. 

On  July  16,  another  100  seals,  approximately,  were  treated  in 
exactly  the  same  manner  as  were  those  taken  on  July  9.  On  July  22, 
six  days  thereafter,  they  were  hauled  out,  weighed  and  measured 
again,  and  booked. 

From  these  210  skins  interesting  data  were  gathered.  So  far  as 
the  weights  are  concerned,  it  is  shown  that  without  exception  these 
skins  lost  weight  in  salt  duriag  periods  of  eight  and  six  days,  respec- 
tively. Some  lost  as  much  as  10  per  cent,  some  lost  only  a  fraction 
of  1  per  cent;  but  without  exception  all  lost  weight.  Moreover,  the 
salted  weights  of  all  skins  taken  during  the  summer,  including  the 
210  specially  mentioned  here,  when  contrasted  with  the  green  weights 
of  the  same  skins,  demonstrate  the  fact  that  over  95  per  cent  thereof 
lost  weight  through  salting. 

As  regards  measurements,  the  data  show  that  by  the  best  methods 
that  could  be  devised  it  was  not  possible  to  measure  a  green  skin 
within  inches  of  its  subsequent  dimensions  after  salting.  It  was 
found,  furthermore,  that  the  measuring  of  green  skins  in  the  kench 
just  before  salting  so  delayed  and  confused  the  native  workmen 
that  the  time  necessary  to  salt  each  100  skins  was  increased  more 
than  one  hour  while  numerous  inaccuracies  in  salting  were  dis- 
covered afterwards,  which  undoubtedly  were  due  to  the  confusion 
incident  to  measuring,  and  which  had  they  not  been  discovered 
within  a  week  would  have  seriously  depreciated  the  value  of  the 
skins. 

m 

The  table  of  measurements  constructed  from  these  operations  is 
interesting  in  showing  that  at  no  time  after  the  pelt  has  been  removed 
from  the  carcass  does  it  assume  the  dimensions  it  had  while  on  the 
animal.    While  the  time  necessary  to  prove  the  fact  has  not  been 
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afforded,  it  is  believed  that  the  skin  on  the  live  animal  is  in  a  state 
of  tension,  varying  in  degree  as  the  animal  may  be  fat  or  lean — ^if 
fat,  the  tension  is  greater;  if  lean,  the  tension  is  less.  A  contraction 
of  the  skin  seems  to  occur  immediately  upon  its  removal  from  the 
animal;  whether  this  is  due  to  the  releasing  of  the  natural  tension 
of  the  skin,  or  whether  there  is  an  actual  muscular  contraction  due 
to  the  reflex  of  muscles  whidi  continued  to  contract  for  a  short 
period  after  death,  it  is  not  possible  to  say.  It  is  certain,  however, 
that  as  accurate  a  measurement  of  the  green  skin  as  can  be  made 
shows  that  it  is  inches  shorter  and  narrower  than  before  its  r^noval 
from  the  body.  The  effect  of  salting  was  to  increase  in  every  in- 
stance the  size  of  the  'green  skin  as  ascertained  previous  to  salting. 
However,  neither  the  length  nor  the  width  of  the  salted  skin  equals 
that  of  the  same  skin  on  the  animal.  This  can  be  made  more  appar- 
ent by  a  scrutiny  of  the  table  of  comparative  sizes  of  green  and 
salted  skins,  with  the  length  and  width  of  that  skin  on  the  animal. 
On  July  27,  10  skins  were  picked  out  at  random  from  those  lying 
on  the  pile  with  only  the  hair  side  exposed,  and  were  weighed  just 
as  they  came  from  the  field.  After  this  first  weighing  they  were 
given  to  expert  skinners  with  instructions  to  remove  carefully  all 
blubber  from  each  pelt.  After  the  blubber  was  so  removed  the 
skins  were  weighed  again  and  salted.  On  August  1  and  7  they  were 
again  weighed.    The  results  of  the  weighing  are  here  given  in  detail: 

Weights  of  Sealskins  With  and  Without  Blubber  and  Before  and  After 

Salting. 


Serial  namber. 

With  ordinary 
blubb«r. 

With  no 

blabber. 

Anf.  1,  after  6 
days  salting. 

Aug.  7,  after  11 
days  salting. 

(J75 

Pounds. 
6 
6 
6 
6 
5 
6 
7 
6 
6 
6 

Ounces. 
13 

8 

14.6 
14.75 

4 
14.75 

1.75 
18.25 
15.5 

6.75 

Pounds. 
5 
5 
5 
6 
3 
4 
5 
4 
4 
3 

Ownees. 

1.75 

1.25 

6.26 

2.75 

7.25 

12.5 

4.5 

12.76 

13.75 

14.75 

Pownds. 

Ounces. 

13.25 
2.25 
2.25 
1.75 
8.5 

11.25 

Pounds. 
4 
6 
5 
6 
3 
4 
5 
4 
4 
4 

Ottfieet. 
14.75 

57B. 

3.75 

e77 

5.75 

678 

5.6 

679 

9 

680 

12.6 

681  

1 

682 

8 
.5 
2.5 

12 

683 

15.25 

684 

3.25 

Total 

65           0.25 

47 

13.6 

47           2.25 

48              2.76 

This  is  an  interesting  experiment  on  the  effect  of  salt  upon  skins 
from  which  all  blubber  was  removed  before  salting.  These  skins 
when  salted  green,  however,  were  dry,  i.  e.,  carried  no  moisture  other 
than  the  animal  juices,  whereas  after  salting  they  were  dripping  wet 
from  the  water  in  the  bottom  of  the  kench,  where  they  had  been  salted. 
The  result,  nevertheless,  would  indicate  that  the  greatest  loss  in 
weight  through  salting  occurs  from  the  blubber  adhering  to  the  skins, 
and  not  from  the  skins  themselves. 

The  net  result  of  all  these  experiments  is  to  show  conclusively  that 
sealskins  do  not  gain  weight  in  salt,  but  on  the  contrary  lose  weight 


90  FISHEBY  AJSTD  FT7B  IKDXJSTBIBS  OF  ALASKA  IN  1912. 

through  the  action  of  the  salt  on  them.  Were  it  possible  to  have  all 
skins  taken  off  the  carcass  with  a  imiform  thickness  of  blubber  adher- 
ing, to  have  them  at  the  time  of  salting  each  carry  the  same  amount 
of  moistTire,  and  to  have  each  absorb  the  same  amount  of  moisture 
while  in  salt,  it  is  certain  that  each  skin  would  show  the  same  per- 
centage of  loss  in  weight  through  salting.  It  is  impossible,  however, 
to  have  these  conditions  uniform.  If  the  day  be  diy,  the  fur  on  the 
skin  will  be  dry,  and  will  be  salted  without  moistiire  other  than  that 
furnished  by  the  natural  animal  juices  in  the  pelt.  If  the  seals  on 
such  a  day  are  ''dipped''  in  a  pond  before  killing,  as  often  occurs, 
or  if  rain  be  falling  at  the  time  of  killing,  the  skins  will  reach  the  salt 
house  with  varying  quantities  of  moistiire  and  be  salted  in  such  con- 
dition. When  afterwards  the  skins  are  weighed  out  of  salt,  the  differ- 
ing amounts  of  moisture  in  them  undoubtedly  will  affect  accordingly 
the  percentage  of  loss  in  weight. 

It  must  be  understood,  ako,  that  moisture,  both  from  that  carried 
in  the  fur,  if  the  fur  be  wet  when  salted,  and  that  extracted  from  the 
pelt  itself  by  the  action  of  the  salt,  is  expressed  from  the  skins  in  salt 
by  the  pressure  of  the  skins  above  when  salted  in  the  kench  and  when 
in  the  pile  known  as  the  book.  Water  always  is  found  on  the  floors 
of  kenches,  and  those  skins  at  the  bottom  are  immersed  in  it.  like- 
wise, there  is  always  seepage  from  the  book  of  liquid  from  the  upper 
skins  which  saturates  those  skins  salted  below  them.  When  these  wet 
skins  are  weighed  out  of  salt  they  must  of  necessity  weigh  more, 
because  of  the  presence  of  this  moisture,  than  those  from  which  the 
moisture  has  been  extracted,  thereby  causing  a  variation  in  the  per- 
centage of  loss  in  weight  through  salting. 

It  must  be  remembered,  furthermore,  that  probably  no  two  skin- 
ners skin  seals  alike.  Some  sldnners  unknowingly  leave  more  blub- 
ber on  than  do  others.  Some  leave  a  uniformly  thin  layer  of  blubber 
over  the  entire  skin,  and  others,  because  of  a  relative  lack  of  skill, 
will  leave  irregular  patches  of  blubber  of  varying  thickness.  Others, 
because  of  an  eccentric  manner  of  holding  the  skinning  knife,  will 
shave  the  skin  closely  with  the  point,  but  will  leave  the  blubber  much 
thicker  toward  the  haft.  If  the  skin  carries  blubber  of  equal  thick- 
ness over  its  whole  surface,  necesssarily  the  action  of  the  salt  will  be 
uniform  over  the  entire  skin.  If,  on  the  other  hand,  the  skin  con- 
tains blubber  in  areas  of  uneven  thickness,  or  if  it  carries  blubber  on 
some  portions  and  no  blubber  oi^  other  portions,  the  action  of  the 
salt  win  be  unequal  in  effect,  because  salt  can  not  penetrate  a  thick 
mass  of  blubber  as  quickly  as  a  thin  layer. 

So  also,  new  salt,  which  contains  many  fine  particles  as  well  as 
the  coarse  grains,  will  act  more  quickly  and  effectively  upon  skins  than 
will  old  salt.  The  smaller  particles  in  the  new  more  readily  dissolve 
and  form  solution;  besides,  the  old  salt  has  become  more  Or  less 
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coated  with  grease  from  previous  contact  with  skins;  the  smaller 
particles  have  been  dissolved  for  the  same  reason,  leaving  only  the 
larger  grains,  which  dissolve  less  readily.  These,  and  perhaps  all 
other  elements,  operate  to  change  or  vary  the  percentage  of  loss  of 
weight  from  sealskins  through  salting.  That  these  skins  almost 
invariably  do  show  a  loss  of  weight  through  the  action  of  salt  on  them 
is  remarkable  in  view  of  the  many  factors  which  operate  to  influence 
the  weight. 

If  a  test  must  be  applied  by  which  the  work  of  killing  seals  on  the 
islands  is  to  be  checked,  that  test  should  be  by  weighing  the  skins  as 
heretofore,  and  not  by  measuring  the  skins,  as  has  been  suggested. 
The  test  of  weight  can  be  applied  inmiediately  after  the  animal  has 
been  killed  and  skinned,  and  thereby  a  close  connection  can  be  kept 
in  the  minds  of  the  workmen  between  the  size  of  the  animals  taken 
and  the  weights  of  their  skins.  On  the  other  hand,  it  has  been  shown 
that  no  test  of  the  size  of  the  skins  which  is  worthy  of  consideration  can 
be  taken  until  at  least  five  da3rs  after  the  animals  have  been  driven, 
slaughtered,  and  skinned.  If  the  killing  gang  must  wait  five  days 
before  knowing  whether  the  seals  taken  on  any  date  are  taken  con- 
f(nnably  to  regulations,  or  the  contrary,  it  is  submitted  that  the 
information,  when  finally  obtained,  will  lose  much  of  its  value. 

These  tests  are  useful,  not  so  much  in  instructing  the  sealers  as  to 
their  duties,  but  in  convincing  others  that  the  work  of  the  sealers  is 
in  conformity  with  regulations.  Assume,  for  example,  that  the 
regulations  prescribe  the  killing  of  2-year-olds  only.  It  is  obvious 
that  whatever  test  is  prescribed,  whether  by  the  weight  or  size  of 
skins,  can  not  be  applied  until  after  the  animal  has  been  killed  and 
skinned,  when  it  is  too  late  to  rectify  any  mistakes  with  regard  to 
their  taking.  The  clubber  must  first  kill  the  seals  before  he  can 
either  weigh  or  measure  their  skins,  and  in  selecting  them  for  killing 
he  must  depend  solely  upon  his  judgment  and  his  experience.  He 
must  be  able  to  tell  accTirately  the  ages  of  the  seals  coming  before 
him,  and  he  must,  in  advance  of  weighing,  guess  the  weight  of  a  skin 
on  a  live  seal  to  within  a  few  oimces.  So  far  as  is  known,  there  is  no 
method  whereby  to  determine  mathematically  the  age  of  a  seal,  or 
the  size  and  weight  of  its  skin  previous  to  the  death  of  the  animal. 
Any  method,  therefore,  can  not  be  an  aid  to  the  seal  killer  except  in 
so  far  as  he  may  by  it  be  able  to  verify  the  accuracy  of  his  work  after 
it  has  been  done. 

The  various  weights  and  measTirements  of  seals  and  sealskins  taken 
during  the  smnmer  are  appended. 
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GoMPABisoN  or  Grbin  and  Sai/t  Wbiohts  ov  Sbalsxins  taken  on  St.  Padii 

Island  in  July,  1912. 

In  ulU  July  9  to  itf ,  inchuivt. 


OreoD  weight 

Salt  weight 

Deoreue. 

Qreeo 

I  weight 

Salt  weight 

Decnasa. 

SerUd 

'  1 

Serial 
Now 

Now 

Lb$, 

Oz. 

Lbi. 

Oz. 

Oz. 

PereL 

Lbt. 

Oz. 

Lbi. 

Oz. 

Oz. 

• 

PercL 

36 

6 

a26 

4 

10.6 

6.76 

7 

81 

8.6 

1.26 

7.26 

8L1 

27 

4 

2 

3 

14.25 

3.76 

6.6 

82 

0 

13.25 

X75 

8.4 

28 

6 

16.6 

6 

8.6 

6 

6 

83 

ia26 

4.75 

6.6 

6l1 

29 

6 

2.25 

6 

ia25 

8 

8 

84 

12.76 

5.6 

7.25 

7.8 

30 

6 

6 

4 

16.25 

6.76 

6w7 

86 

9.76 

6.26 

4.6 

6 

31 

6 

7.76 

6 

2.26 

5.6 

6 

86 

12.76 

6.76 

6 

6.4 

33 

6 

12.26 

6 

4.76 

7.6 

8 

87 

6 

.25 

6w76 

6.6 

33 

6 

1.25 

5 

7.75 

9.6 

9.7 

88 

14.25 

8.25 

6 

6.3 

34 

6 

2 

4 

13.5 

4.6 

6 

80 

6.76 

.6 

6.25 

6 

36 

6 

0 

4 

10.5 

5.6 

6 

90 

10.25 

3.76 

6.6 

6.1 

80 

4 

14.6 

4 

8.26 

6.25 

6.6 

91 

Z6 

14.76 

3.76 

4L6 

37 

6 

2.76 

4 

12.6 

6.26 

7.6 

92 

13.76 

7.6 

6.26 

6w6 

38 

6 

1X26 

6 

7 

6.26 

6.6 

n 

6.76 

0 

16 

7.76 

7.6 

39 

4 

11.76 

4 

8.25 

3.6 

4.6 

04 

6 

X6 

X6 

6 

40 

6 

7.76 

6 

0 

7.76 

&8 

96 

6.36 

0 

13 

8.26 

8.1 

41 

6 

10 

6 

3.25 

6.75 

6.7 

96 

16 

7 

8 

8.4 

43 

6 

6.76 

6 

3.6 

3.26 

3.7 

07 

14.76 

* 

&26 

X6 

7.4 

48 

6 

1.5 

6 

9.75 

7.75 

7.9 

98 

7.76 

15.25 

8.6 

7 

44 

6 

.76 

6 

0.25 

7.6 

7.7 

90 

10 

4.6 

6.6 

6wl 

46 

6 

2.25 

6 

13.25 

6 

6 

100 

12.75 

9.76 

3 

X7 

46 

6 

6.26 

6 

1.76 

8.6 

4 

101 

3.6 

10.25 

X26 

0.3 

47 

4 

8.6 

4 

3.76 

4.76 

6.6 

102 

6.6 

14.75 

4.75 

4 

48 

4 

14 

4 

11.6 

2.6 

8 

108 

16 

10.75 

4.26 

8.8 

49 

6 

ia26 

6 

1.26 

9 

0.9 

104 

1X6 

8 

4.6 

4.1 

60 

6 

6.6 

6 

0 

&6 

6 

106 

1.26 

14.76 

X5 

3l6 

51 

6 

14.26 

6 

&6 

6.76 

6 

106 

X75 

14.26 

4.6 

8.0 

62 

6 

3.6 

6 

ia76 

8.76 

8.7 

107 

4.26 

.76 

3.5 

8.4 

63 

6 

10.5 

6 

6 

5.6 

6 

106 

0 

6.6 

X5 

8.4 

64 

6 

15.25 

6 

8.6 

6w76 

7 

100 

16 

11.6 

3.6 

X7 

66 

6 

14.75 

6 

8.6 

6.25 

6.6 

110 

X6 

X25 

.25 

.2 

66 

6 

3 

4 

13.6 

6.6 

6.6 

111 

1.76 

16 

X76 

8.3 

67 

6 

13.5 

6 

7.76 

6.76 

6.1 

112 

6.5 

14.6 

8 

6.7 

68 

6 

7.6 

6 

3.26 

3.76 

4.2 

113 

1A76 

9 

6.75 

6.1 

60 

6 

7.6 

6 

16 

8.6 

8.2 

114 

14.6 
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Comparison  op  Gresn  and  Sai/t  Wbiohts  op  Sealskins  taken  on  St.  Paul 

•  Island  in  July,  ldl2 — Continued. 

* 

In  sdU  July  16  to  21,  inehmve — Continued. 
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6.75 
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2.75 

14 
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Island  in  July,  1912. 
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Mbaburbmsiits  or  Sbals  and  ov  Grben  and  Sai/t  Sbalskins  Taksn  on  St.  Pattl 

Island  in  JliLTy  1912— Continued. 
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In  the  summer  of  1912  the  foundation  of  an  experiment  was  laid 
having  for  its  object  the  determination  of  the  question  of  the  ages 
of  seals  and  other  related  questions. 

The  law  permits  the  killing  of  male  seals  of  certain  ages  and  pro- 
hibits the  killing  of  others,  but  there  is  no  mark,  anatomical  char- 
acter, or  other  characteristic  by  means  of  which  it  can  now  be  said 
that  a  certain  seal  is  a  2-jear-old,  another  a  3-year-old,  and  so  on. 
Without  placing  upon  the  seal  some  distinguishing  mark  it  is  impos- 
sible to  follow  through  its  life  from  year  to  year.  A  certain  seal 
may  be  observed  in  a  certain  place  one  year,  but  there  is  no  known 
way  by  which  that  seal  can  be  picked  out  from  among  the  thou- 
sands that  return  the  next  year. 

As  a  matter  of  fact,  the  only  Alaska  fur  seals  in  the  world  whose 
ages  are  actually  known  (pups  of  the  year  excepted)  are  the  three 
now  in  captivity  in  Washington. 

The  best  juc^gment  growing  out  of  long  experience  has  been  and 
is  used  in  dealing  with  these  matters.  Seals  possessing  a  size  within 
certain  limits  and  showing  certain  characteristics  of  color,  etc.,  are 
called  yearlings,  or  2-year-olds,  or  3-year-olds,  but  it  is  not  known 
they  are  what  they  are  called;  at  best,  judgment,  opinion,  or  con- 
jecture, not  knowledge,  has  been  relied  upon. 

A  system  of  branding  by  which  a  permanent,  distinguishable  mark 
is  placed  on  the  seal  would  supply  actual  knowledge  regarding  this 
matter.    Such  a  system  was  applied  in  the  summer  of  1912. 
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Early  in  September  Mr.  George  A.  Clark  and  Mr.  M.  C.  Marsh, 
with  native  helpers,  branded  1,741  piips,  male  and  female.  Others 
were  branded  later  and  the  total  number  for  both  islands  brought 
up  to  5,529. 

The  branding  was  done  with  a  hot  iron  shaped  like  the  letter  T, 
and  applied  on  the  top  of  the  head.  The  head  was  selected  as  the 
best  place  for  the  mark  because  it  is  the  spot  aimed  at  by  the  club- 
ber, and  the  mark  is  to  warn  the  clubber  to  save  the  animal  bearing 
it.  It  is  the  best  place  for  the  brand  also  because  the  skull  offers  a 
firm  base  on  which  to  work,  superior  to  the  yielding  surface  of  the 
back. 

The  5,529  pups  branded  this  year,  while  not  as  large  a  number  as 
was  desired,  will  form  a  basis  from  which  much  valuable  informa- 
tion may  be  expected.  From  those  returning  in  1913  a  certain 
small  number  should  be  killed  and  careful  measurements  and  weights 
taken  both  of  the  animals  and  their  skins.  The  exact  age  of  these 
animals  will  be  known.  The  measurements  and  weights  will  estab- 
lish a  standard  for  the  yearling.  In  the  season  of  1914  from  the 
survivals  of  this  body  of  branded  seals  a  similar  number  will  be 
killed,  weighed,  and  measured.  These  animals  will  be  definitely 
known  to  be  2-year-old  seals,  and  the  data  furnished  by  them  will 
fix  the  standard  for  that  age  of  seals.  Similar  killings,  weighings, 
and  measurements  will  be  made  in  1915  and  the  standard  for  3-year- 
olds  established.  Similarly  the  standards  for  other  ages  will  be  deter- 
mined, and  from  the  final  survivors  the  breeding  period  and  age 
limit  can  be  learned. 

ABSENCE   OF  DEAD  PUPS. 

The  subject  of  natural  mortality  among  the  seal  pups  is  discussed 
at  length  in  the  report  of  the  naturalist,  and  also  by  Mr.  George  A. 
Clark. 

In  1896,  11,000  dead  pups  were  found  on  the  breeding  grounds, 
or  9  per  cent  of  the  total  birth  rate.  As  these  were  found  early  in 
the  season  before  starvation  from  the  killing  of  the  mother  seals  by  the 
pelagic  sealers  could  have  resulted,  it  was  evident  that  this  was  not 
the  cause.  An  examination  of  the  dead  pups  also  showed  that  they 
had  not  died  of  starvation,  but  that  they  had  died  from  other  causes, 
chiefly  as  a  result  of  trampling  in  the  overcrowded  rookeries.  Later 
in  the  season,  after  the  effects  of  pelagic  sealing  began  to  show,  fully 
16,000  more  dead  pups  were  counted  whose  death  was  undoubtedly 
due  to  starvation. 

In  1912,  for  the  first  time  in  many  years,  there  was  no  pelagic 
sealing^  and  it  was,  therefore,  with  much  interest  that  the  rookeries 
were  searched  late  in  October  for  dead  pups,  with  the  result  that 
not  one  starving  pup  nor  one  dead  of  starvation  was  found.  Con- 
trasting this  with  the  conditions  in  1896  and  in  other  years  when 
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peib^ic  se^lmg  was  carried  on,  and  when  thousands  of  pups  which 
had  died  of  starvation  were  observed,  it  is  easy  to  believe  that  the 
herd  will  rapidly  increase  now  that  the  great  cause  of  its  depletion 
has  been  removed. 

CENSUS  OF  THE  FUR-SEAL  HERD. 

In  the  season  of  1912  it  was  possible  for  the  first  time  in  the  his- 
tory of  the  fur-seal  herd  to  take  a  complete  census  of  the  various 
classes  of  seals  present  on  the  islands.  This  work  was  done  by  Mr. 
George  A.  Clark  who,  as  secretary  of  the  fur-seal  commissions  of 
1896  and  1897,  made  the  partial  enumerations  and  estimates  of 
those  years,  and  who  made  also  the  approximate  enumeration  of 
1909.  Again,  Mr.  Clark  spent  the  summer  of  1912  upon  the  Pribilof 
Islands,  devoting  his  entire  time  to  a  study  of  the  fur-seal  herd. 
The  details  of  his  work  are  set  forth  at  length  in  his  official  report. 

The  census  of  the  herd,  as  taken  by  Mr.  Clark,  shows  seals  of  the 
various  classes  present  as  follows: 

Active  bulls,  with  harems  (actual  count) 1, 358 

Idle  and  young  bulls  (actual  count) 312 

Hauling  ground  bulls  (actual  count) 302 

Branded  reserve  males  (actual  count) 2,000 

Pups  (actual  count) 81 ,  984 

Breeding  cows  (equal  in  number  to  the  pups) 81, 984 

Remaining  nonbreeding  seals  (estimate) 48, 000 

Total 215,940 

• 

It  is  important  to  note  that  an  actual  count  was  made  of  all  the 
active  bulls,  all  the  idle  and  young  bulls,  all  the  hauling  ground  bulls, 
all  the  3-year-old  males  marked  and  reserved  for  breeders,  and  aU 
the  pups.  And,  as  the  number  of  breeding  cows  is  the  same  as  the 
number  of  pups,  their  number  also  was  definitely  determined.  The 
only  classes  not  actually  counted  or  whose  nimiber  was  not  defi- 
nitely determined  by  the  count  of  other  classes  were  the  yearling 
males,  the  yearling  females,  the  2-year-old  males,  the  2-year-old 
females,  the  3-year-old  males  that  were  not  branded,  and  an  indefi- 
nite number  of  4-year-old  males.  These  were  estimated  at  48,000, 
which  is  probably  an  underestimate. 

The  seals  embraced  in  the  estimate  of  48,000  nonbreeding  seals 
include  aU  the  yearlings  (both  males  and  females),  all  the  2-year-olds 
(both  males  and  females),  all  the  3-year-old  males  (excepting  the 
2,000  branded  for  reservation),  of  which  there  was  a  great  number, 
as  shown  by  the  rejections  in  the  drives.  These  classes,  as  shown 
by  the  counts  and  estimates  of  1911  (which  the  more  careful  census 
of  1912  showed  to  be  under  rather  than  over  the  actual  number), 
totaled  66,265.    Deducting  from  this  number  3,764  (the  number 
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killed  between  August  10,  1911,  and  August  11,  1912)  and  allowing 
a  natural  mortality  of  14,500  (which  is  excessive  in  the  absence  of 
pelagic  sealing),  we  arrive  at  the  48,000  of  Mr.  Clark's  estimate. 

It  therefore  seems  certain  that  the  Alaska  fur-seal  herd  at  the 
end  of  the  killing  season  of  1912  (August  10)  numbered  at  least 
215,940  seals  of  all  ages,  and  the  proportion  of  seals  of  the  various 
classes  shows  it  to  be  in  an  excellent  condition. 


■INOR  FDR  INDUSTRIES* 

By  Habbt  J.  Ghbistovfbbs,  Warden. 

and 
Lbb  R.  IhcB,  Deputy  Warden^ 


SCOPE  OF  FIELD  INVESTiaATIONS. 

In  order  for  the  warden  and  deputy  wardens  to  perform  their  duties 
intelligently  it  was  necessary  for  them  to  make  a  study  not  only  of 
trapping  and  trading  methods  and  conditions,  but  of  the  general 
natural  history  of  the  regions  yisited,  giving  particular  attention  to 
the  distribution,  abundance,  habits,  enemies,  and  food  of  the  various 
species  of  fur  animals,  and  the  relations  to  them  of  the  birds  and 
other  animals  found  in  the  same  regions. 

Headquarter^  were  maintained  at  Fairbanks  and  at  Tanana,  with  a 
camp  for  a  short  time  also  on  the  Chena  River  about  30  miles  above 
Fairbanks.  In  October,  the  Circle  trail  and  the  adjacent  region  was 
patrolled,  as  was  also  the  Valdez  trail,  and  a  trip  was  made  into  the 
Mount  Hayes-Delta  country  in  November. 

In  the  latter  part  of  December  and  early  January  the  early  catch 
of  foxes  was  brought  into  Fairbanks  by  traders  and  trappers  of  the 
surrounding  region.  During  this  time  the  warden  gave  most  of  his 
time  to  inspecting  the  furs  and  interviewing  the  men.  An  arrange- 
ment was  made  with  the  dealers  whereby  all  persons  bringing  in  furs 
were  reported  to  the  warden,  who  at  once  called  on  them  for  the  pur- 
pose of  inspecting  the  fiuB  and  acquainting  them  with  the  law  and 
regulations.  A  few  lots  of  unprime  skins  were  found,  the  most  im- 
portant being  eight  early  mink  skins  brought  in  by  a  prospector  and 
trapper  from  the  upper  Kantishna.  The  skins  were  burned  by  the 
fur  warden  with  the  assistance  of  the  trapper.  As  this  was  his  first 
trapping  experience,  and  as  he  had  not  been  in  from  the  hills  for  three 
years,  he  was  let  off  with  this  and  a  warning.  He  promised  not  to 
begin  trapping  hereafter  until  the  open  season. 

In  February  a  trip  was  made  into  the  region  south  of  the  Tanana 
River.  This  region  proved  to  be  continuous  swamp  land,  a  large 
part  of  which  had  been  burned  over  recently.  As  a  result  the  only 
fur  animals  seen  were  a  few  rabbits. 

Upon  returning  to  Fairbanks  a  trip  was  planned  to  the  headwaters 
of  the  Chena,  thence  across  to  the  Qoodpaster  River  and  to  Lake 
Waahbumi  where  it  was  intended  to  make  extended  investigations. 
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but  instructions  received  from  the  Bureau  to  keep  expenses  as  low  as 
possible  made  it  necessary  to  abandon  this  and  all  other  important 
work  involying  any  considerable  expense.  All  that  could  be  done 
was  to  make  short  daily  trips  into  the  surrounding  country.  Al- 
though this  was  unfortunate,  the  time  was  not  wholly  wasted,  as  it 
gave  an  opportunity  to  see  the  spring  skins  brought  into  Fairbanks 
from  many  regions. 

The  deputy  warden  in  charge  at  the  Tanana  headquarters  left  that 
point  in  February  and  established  a  camp  at  the  headwaters  of  the 
Kuskokwim  River,  remaining  until  June,  when  he  made  a  trip  down 
the  river  to  Bethel,  thence  to  Russian  Mission,  St.  Michael,  and  Nome, 
where  he  arrived  the  end  of  September.  Meantime,  starting  in  July, 
the  Fairbanks  party  traveled  down  the  Tanana  and  the  Yukon  to  St. 
Michael  and  thence  to  Nome,  making  stops  wherever  possible  to  ac- 
quaint the  traders  and  others  with  the  fur  law  and  regulations  and  to 
gain  a  knowledge  of  conditions  in  that  country.  The  visits  to  St. 
Michael  and  Nome  were  particularly  important  because  of  the  promi- 
nence of  those  places  as  shipping  points  for  raw  furs. 

NATURAL  FEATURES  OF  INTERIOR  ALASKA. 

The  interior  of  Alaska,  north  of  the  Alaska  range,  shows,  in  general, 
broad,  nearly  level  valleys  and  massive  rounded  hills,  rising  in  many 
cases  above  the  timber  hne  into  high,  isolated  domes.  Northeast  of 
Tanana  these  bald  domes  form  ani  extensive  range  and  in  some  in- 
stances rise  to  the  height  of  over  5,000  feet. 

The  Mount  Hayes  district  is  the  source  of  many  small  streams  which 
ultimately  empty  into  the  Tanana  River.  This  district  is  composed 
of  a  continuous  range  of  mountains  and  high,  bald  hills.  Near  the 
mountains  there  are  high  plateaus,  miles  in  extent,  forming  an  ad- 
mirable feeding  ground  for  caribou.  The  Tanana  near  Salchaket 
begins  to  widen  out  for  about  100  miles  into  the  broad  Tanana  Flats, 
wherein  are  many  islands.  Near  its  confluence  with  the  Yukon  it 
widens  again  and  from  Tanana  down  the  Yukon  itself  is  much  wider 
than  the  upper  Yukon. 

The  Yukon  country  from  Tanana  to  Andreafski  is  very  uniform  in 
character.  The  southern  side  of  the  river  is  mostly  a  low,  level  coun- 
try, while  the  northern  side  for  miles  consists  of  continuous  high  hiUs, 
mostly  heavily  forested  with  white  and  black  spruce,  birch,  and  Cot- 
tonwood. Below  Holy  Cross  the  hills  are  not  as  numerous,  and 
from  Anvik  down  there  are  a  great  many  islands  covered  with  im- 
penetrable willow  thickets.  Near  Andreafski  the  tundra  region  be- 
gins and  the  country  becomes  low  and  very  level. 

The  North  Fork  of  the  Kuskokwim  rises  among  the  hiUs  north  of 
Lake  Minchumina.  Most  of  these  hills  are  low,  but  a  few  domes  rise 
to  altitudes  of  about  3,600  feet.    Ooe  of  these  is  Mount  Sisohoo, 
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which  rises  between  the  Kuskokwim  and  the  Noyi  drainage  systems. 
The  stream  until  the  junction  with  the  McEinley  Fork  is  clear  and 
very  sluggish  and  winding.  The  McKinley  Foik  is  a  swift  glacier 
stream  carrying  much  mud  in  suspension,  and  from  this  point  on  the 
Kuskokwim  is  muddy.  With  the  imion  of  the  East  and  South  Forks 
the  river  becomes  of  lai^e  size  and  moves  with  increasing  velocity 
toward  the  sea.  Many  small  lakes  occur  in  the  broad  valley  of  the 
river  and  these  are  especially  abundant  on  the  upper  part  of  the 
river.  No  hills  of  any  size  are  touched  by  the  river  till  the  neigh- 
borhood of  Georgetown  is  reached.  The  valley  is  forested  with  the 
same  forest  typical  of  the  Yukon  Valley — that  is,  black  spruce 
forest  with  white  spruce  and  birch  along  streams  and  on  favorable 
hillsides.  Below  Akiak  the  valley  spreads  out  to  join  with  the 
Yukon  in  forming  the  Kuskokwim- Yukon  delta. 

The  region  along  the  Yukon  and  Kuskokwim  Rivers  and  their 
tributaries  is  in  general  rather  heavily  forested.  The  larger  un- 
forested  areas  are  the  tundra  along  Bering  Sea  and  the  portions  of 
the  hills  above  timber  line  in  the  interior.  Along  the  rivers  there  is 
commonly  a  mixed  forest  of  white  sprucC;  white  birch  cottonwood, 
alder,  and  willow.  This  forest  forms  a  narrow  strip  along  the  rivers 
and  small  streams,  and  often  extends  for  a  considerable  distance  up 
the  ravines.  On  favorable  south  slopes  it  may  extend  over  the 
lower  hills,  even  up  to  timber  Une. 

The  vast  forests  which  cover  the  low  hills  and  the  greater  part  of 
the^  valleys  of  the  interior  are  composed  mainly  of  black  spruce.  The 
trees  are  mostly  a  stimted  form  growing  from  6  to  20  feet  high  and 
with  trunks  from  1  to  4  inches  in  diameter.  The  forest  is  not,  as  a 
rule,  very  dense,  so  that  a  person  can  easily  walk  between  the  trees. 
The  ground  is  usually  heavily  covered  with  moss,  and  shrubs  of  vari- 
ous kinds  grow  in  the  available  space.  These  shrubs  are  principally 
Labrador  tea,  dwarf  birch  and  willow,  raspberries,  blueberries,  and 
currants.  A  species  of  larch  recently  described  as  new,  under  the 
name  Larix  alaaJeensis  Wight,  occurs  frequently  and  seems  to  grow 
between  the  black  spruce  and  stream  forest  or  mixed  in  the  black 
spruce  forest  in  damp  situations.  It  does  not  flourish,  however, 
and  appears  to  be  soon  crowded  out  by  the  spruce.  The  trunk  reaches 
a  maximum  diameter  of  10  inches  at  2  feet  above  the  ground.  In 
favorable  situations  the  black  spruce  may  reach  a  diameter  of  12 
inches,  while  white  spruce  are  often  found  with  a  diameter  of  24 
inches. 

On  the  Big  Chena  and  upper  Tanana  there  were  formerly  a  great 
many  lai^e  white  spruce,  but  on  the  former  especially  they  have 
been  much  cut  for  sawmills. 

The  hills  above  timber  Une  are  covered,  except  in  very  rocky 
situations,  with  moss,  grass,  and  low  shrubs.    Moss  in  which  is 
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scattered  the  lichen,  ''reindeer  moss/'  is  the  predominating  feature, 
but  considerable  meadows  of  grass  occur.  Dwarf  willows  are  found 
extensively  in  the  ravines  and  protected  coves  far  above  timber  Une. 
Scrub  alders  also  often  form  dense  thickets  above  timber  line  and 
occur  sometimes  as  a  fringe  above  the  white  spruce  and  birch  forest 
where  this  reaches  the  tree  line.  In  many  places  dwarf  birch  and 
blueberries  are  found  abundantly  in  large  patches  a  short  distance 
above  the  limit  of  trees. 

The  larger  rivers  form  in  various  portions  extensive  mud  or  sand 
bars  which  at  first  become  covered  with  equisetum.  A  few  years 
later  willows  appear  and  they  in  turn  give  way  to  alders.  Finally 
cottonwoods  succeed  the  willows  and  alders  only  to  be  crowded  out 
by  the  white  birch  and  white  spruce  forest.  If  sufficient  time  be 
given  the  formation  the  white  spruce  finally  becomes  the  dominant 
tree.  In  the  shade  of  the  stream  forests  a  few  grasses  grow  in  places, 
and  if  the  shade  is  not  too  heavy,  bushes  of  cranberry,  raspberry,  or 
currant  may  cover  the  ground.  Dwarf  alders  may  also  persist,  but 
outside  of  lliese  there  are  few  other  shrubs. 

On  the  south  hill  slopes  bordering  Lake  Minchumina  an  extensive 
white-birch  forest  is  found.  The  trees  of  this  forest  are  very  uniform 
in  size  and  height,  being  from  6  to  12  inches  in  diameter  and  about 
50  feet  in  height,  with  no  large  branches  till  near  the  top.  A  few  red 
birches  and  young  white  spruce  are  also  found.  The  forest  floor  is 
covered  with  low  cranberry  bushes,  other  shrubs  being  nearly  absent. 
No  pure  birch  forest  of  this  extent  was  seen  elsewhere. 

In  the  change  from  a  lake  to  a  swamp  and  finally  to  land  trees  do 
not  gain  a  foothold  until  several  other  stages  have  been  passed 
through.  Around  a  typical  lake  of  the  interior  there  is,  first,  a 
fringe  of  equisetum  extending  into  the  water  until  it  has  reached  a 
depth  of  about  a  foot;  next  comes  a  fringe  of  sedges  which  may  start 
at  the  very  edge  of  the  water;  then,  in  order,  on  the  drained  ground 
comes  a  strip  of  grass  and  finally  willows,  alders,  cottonwoods,  and 
the  forest  of  white  spruce  and  white  birch.  Within  the  lake  itself 
there  are  large  patches  of  water  lilies.  In  the  black-spruce  forest  there 
is  another  form  of  lake  border  in  which  sphagnum  moss  grows  directly 
to  the  water's  edge  and  there  is  little  or  no  grass,  sedge,  or  equisetum 
about  the  lake. 

In  the  level  parts  of  the  valleys  and  on  some  of  the  high  plateaus 
extensive  formations  of  niggerheads  occur.  The  niggerheads  are 
formed  by  the  growth  of  thick,  tough  clumps  of  grasses,  which  elon- 
gate each  year  until  the  head  is  several  feet  above  the  ground.  As 
the  tops  grow  very  close  together  it  is  almost  impossible  to  travel 
through  a  country  composed  of  high  niggerheads.  These  grasses  are 
often  found  in  black-spruce  formations  with  the  spaces  between  the 
heads  filled  with  moss.    As  the  niggerhead  formation  often  changes 
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gradually  into  the  black-spruce  formation  it  appears  to  be  merely  a 
local  variation  of  the  latter. 

Extensive  patches  of  blueberries  occur  in  the  slightly  timbered 
areas  in  the  valleys  over  the  entire  interior.  These  areas  are  as  a 
rule  covered  with  moss  and  a  few  black-spruce  trees  occur.  Blue- 
berries, raspberries,  currants,  and  rose  haws  form  a  considerable 
part  of  the  diet  of  certain  birds  and  animals  throughout  the  fall  and 
early  winter. 

Along  the  Bering  Sea  coast  typical  tundra  formation  is  found. 
This  consists  of  a  form  of  niggerhead  grass  in  which  blueberry  bushes 
are  often  common.  Near  the  rivers  the  tundra  is  crossed  by  many 
small  streams,  sloughs,  and  ponds  which  make  travel  almost  impos- 
sible during  the  summer.  The  tundra  reaches  a  short  distance  east 
of  Andreafski,  on  the  Yukon,  and  Bethel,  on  the  Kuskokwim.  A  few 
willows  are  found  in  favorable  places  a  short  distance  below  these 
points.  Between  the  two  rivers  the  tundra  extends  much  farther 
eastward,  being  found  on  the  Kuskokwim- Yukon  portage. 

This  somewhat  full  description  of  the  forest  conditions  prevailing 
in  the  various  regions  visited  is  given  because  they  are  so  largely  the 
determining  factors  in  the  distribution  and  abundance  of  the  fur- 
bearing  animals. 

TRAPPQf O  AND  HUMTUNO  OROUUDS. 

One  can  not  fail  to  be  impressed  by  the  comparative  scarcity  of 
birds  and  mammals  in  the  interior  of  Alaska,  not  only  in  the  number 
of  species  but  also  in  the  number  of  individuals,  in  proportion  to  the 
expanse  of  uninhabited  coimtry.  During  the  migrating  periods  large 
flocks  of  birds  are  often  found,  but  they  are  the  product  of  a  large 
area  of  coimtry.  In  certain  localities  colonies  of  small  mammals  can 
be  found,  but  these  localities  are  few.  One  may  often  walk  for  hours 
in  seemingly  favorable  districts  without  encountering  a  single  species 
of  vertebrate  life.  In  general,  the  individuals  in  any  given  region 
are  few  in  nimiber  and  are  thinly  distributed. 

It  has  been  stated  by  previous  writers  that  the  fur  trade  in  the 
interior  of  Alaska  has  dwindled  to  insignificance;  Yet  the  shipments 
of  fur  from  Alaska  during  the  fur  year  from  November  15,  1911, 
to  November  15,  1912,  were  far  in  excess  of  the  purchases  of  the 
old  Russian-American  country  for  any  single  year.  The  fur  trade 
to-day  is,  however,  divided  among  a  large  nimiber  of  dealers,  and  thus 
appears  to  be  very  small.  The  fur  animals  are  extremely  scarce  in 
comparison  to  their  abimdance  of  a  few  years  ago.  The  high  price 
which  the  various  skins  now  command  has  caused  the  animals  to  be 
hunted  more  assiduously  than  ever  before,  and  as  a  result  the  total 
output  is  relatively  high. 
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THB  FAIRBANKS  DISTRICT. 

The  Fairbanks  fur-bearing  district  covers  a  very  large  territory. 
Around  Fairbanks  proper  no  real  trapping  can  be  done.  Fairbanks 
itself  is  quite  a  large  town,  and  its  mining  district  runs  out  for  many 
miles  over  *'the  creeks."  Where  considerable  mining  and  prospect- 
ing has  been  carried  on  for  a  term  of  years  the  fur  bearers  have  been 
exterminated. 

Fairbanks  is  situated  on  the  Chena  Slough,  about  4  miles  across 
country  from  the  Tanana  River.  Going  up  the  Chena  Slough  about 
15  miles,  we  strike  the  Chena  River,  a  clear-water  stream.  Even  on 
the  river  about  50  miles  up  a  potato  farm  is  found,  and  farms  are  also 
found  in  several  places  fronting  the  Tanana.  No  good  trapping 
grounds  can,  therefore,  be  found  nearer  than  150  to  200  miles  from 
the  city.  South  of  the  city  and  the  Tanana  River  occur  miles  of 
continuous  swamp,  in  which  no  trapping  can  be  carried  on.  Good 
trapping  grounds  are,  therefore,  found  only  long  distances  from  Fair- 
banks. The  best  regions  are  the  headwaters  of  the  Chena  River, 
which  empties  into  the  Tanana  at  Chena;  headwaters  of  the  Salcha, 
emptying  into  the  Tanana  at  Salchaket;  headwaters  of  the  Good- 
paster  to  the  Volkmar  River  and  the  Healy  River.  The  Chatanika, 
emptying  into  the  Tanana  at  Tolovana,  has  good  mink-trappiag 
grounds,  and  the  Kantishna  and  Nenana,  with  their  tributaries,  have 
at  different  points  good  grounds  for  several  species — mink,  marten, 
fox,  and  lynx.  The  streams  above  mentioned  are  all  dear-water 
streams. 

The  Tanana  River  itself  is  a  very  muddy  glacial  river.  The  water 
is  very  cold  and  swift.  A  good  swinmier  can  keep  up  in  the  water 
only  a  short  time,  as  it  is  so  cold  that  cramps  set  in.  To  fall  over- 
board invariably  means  to  drown.  The  river  is  hardly  navigable 
above  Chena,  being  in  places  1  or  2  miles  wide  and  full  of  flats. 

The  post  farthest  up  the  headwater  of  the  Tanana,  Newton's 
trading  post,  is  near  the  mouth  of  the  Healy  River.  The  same 
trader  has  run  this  post  for  a  number  of  years.  He  has  a  large 
Indian  trade.  Formerly  he  obtained  a  large  number  of  fox  and 
beaver.  Fox  were  destroyed  by  poison  several  years  ago  and  are 
now  seldom  obtained.  Beaver  were  also  nearly  extinct  before  the 
dose  season  was  established.  The  main  fur  which  he  obtains  is 
mink  and  marten,  more  of  the  former.  Both  species  have  in  the 
district  a  good  dark  color.  This  dealer  ships  his  furs  from  or  sdls 
them  in  Fairbanks. 

The  Salchaket  trading  post,  at  the  mouth  (ket)  of  the  Salcha 
River,  is  owned  by  a  trader  who  has  been  there  for  a  number  of  years. 
The  Salchaket  Indians,  with  whom  he  has  the  larger  trade,  are  a 
very  industrious,  clean  dass  of  natives,  as  Indians  go.    Thej  do  a 


MIHOB  FUB  INDUSTBIB8.  105 

groat  deal  of  hunting  and  formerly  a  large  amount  of  fartpping. 
Since  the  establishment  of  thig  mission^  however,  they  hardly  eyer 
go  trapping  until  February.  Mink  and  marten  are  about  the  only 
fuis  purchased.  The  mart^i  are  of  a  very  good  quality,  but  the 
mink  are  too  often  a  dark  brown,  somewhat  lighter  than  the  average 
dark-chocolate  mink  of  the  interior.  This  is  not  due  to  any  fault  in 
the  mink,  but  to  the  fact  that  the  Indians  do  most  of  their  trapping 
after  the  first  of  the  year.  This  trader  has  a  winter  post  office,  but 
sends  most  of  his  furs  to  Fairbanks. 

At  Chena  furs  are  seldom  sold.  Trappers  prefer  to  take  their 
catch  to  Fairbanks,  where  there  is  more  competition. 

The  Nenana  trading  post  and  post  office  is  run  by  a  trader  who 
ships  most  of  his  furs  by  mail.  He  gets  nearly  all  the  Nenana 
Indian  catch  and  a  large  number  of  white-trapper  iuis  from  the 
Kantishna  and  Nenana  rivers.  The  rest  of  these  furs  go  to  Fair- 
banks As  these  rivers  run  through  a  varied  country  from  the  high 
moim  tains  of  the  Alaska  range  to  the  lower  swamp  lands  near  the 
mouth,  a  varied  collection  of  skins  is  obtained.  The  middle  country 
between  the  Nenana  and  the  Kantishna  is  a  good  lynx  country. 
The  trader  at  Nenana  obtains  from  50  to  100  a  year.  The  vari- 
colored martens  from  the  upper  Kantishna  and  the  darker-colored 
ones  from  the  Nenana  are  brought  here.  The  mink  are  of  a  good 
quality,  and  several  hundred  are  brought  in  each  year.  The  Nenana 
Lidians  catch  a  great  many  muskrats,  which  are  plentiful  near  the 
o^outh  of  the  river,  and  may  be  obtained  without  much  exertion. 
Foxes  were  quite  common  toward  the  Alaskan  range,  but  are  now 
not  so  common. 

The  Tolovana  trading  post,  at  the  mouth  of  the  Chatanika,  is 
run  by  two  traders.  A  large  number  of  mink  and  muskrat  are 
obtained  by  the  Indians  here,  also  a  few  lynx  and  fox.  The  country 
is  mostly  low,  covered  with  spruce  forests,  though  farther  up  the 
Chatanika  it  becomes  quite  hilly.  Most  of  the  fur  obtained  is  sent 
to  the  Fairbanks  store  of  this  company. 

Though  the  country  around  Fairbanks  has  long  ago  been  trapped 
out,  more  furs  are  handled  there  probably  than  in  any  other  place  in 
the  interior  of  Alaska.  Competition  is  very  strong,  so  it  is  with  credit 
to  themselves  that  the  reliable  dealers  refuse  to  buy  a  collection  con- 
taining unprime  skins.  Trappers,  and  some  traders,  come  here  from 
far  distant  points  to  dispose  of  their  winter  furs.  The  best  of  the  furs 
purchased  here  are  sold  locally  at  high  prices. 

There  are  several  dealers  in  furs  at  Fairbanks.  Individuals  also  often 
buy  small  lots,  pick  out  a  few  of  the  best  skins,  and  ship  the  others. 
One  firm  handles  the  largest  pj-oportion  of  goods  purchased  directly  in 
Fairbanks.  They  make  a  practice  of  picking  out  and  selling  in  sets 
locally  the  best-matched  skins.    In  this  way  they  can  get  about  one- 
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third  more  than  by  shipping  them  to  the  States.  A  large  nmnber  of 
small  shipments  to  furriers  will  thus  have  come  directly  from  this 
ccHnpany.  Mink,  marten,  and  ermine  are  the  principal  furs  handled 
by  tliem.  In  sets  the  following  prices  were  obtained  on  an  average 
during  the  past  season:  Mink,  $7  to  $8;  marten,  $13  to  $15;  ermine, 
$1.50  to  $1.75.  The  price  on  ermine  was  above  value  owing  to  the 
laige  local  demand;  $1.25  to  $1.75  being  all  an  extra  good  bunch  is 
worth  in  the  States.  Below  is  an  estimate  of  the  number  of  the  skins 
purchased  by  a  company  at  Fairbanks  the  past  season  and  the  average 
prices  per  skin: 
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This  table  shows  the  considerable  increase  in  the  prices  paid  in 
1911-12  over  those  of  1910-11. 

There  are  several  other  buyers  at  Fairbanks,  each  of  whom  buys 
about  the  same  quantity  as  the  one  whose  figures  are  given  in  the  above 
table^ 

Several  extra  fine  skins  were  brought  into  Fairbanks  during  the  past 
season,  among  them  being  two  very  dark  and  unusually  beautiful 
marten  that  sold  for  $100  and  three  beautifully  matched  silver-gray 
fox  skins  brought  in  by  a  prospector.  These  were  shipped  to  London, 
where  they  brought  $600  each. 

TANANA  niSTBICTT. 

The  region  about  the  mouth  of  the  Tanana  is  rather  low  and  full  of 
small  streams.  Back  some  distance  from  Tanana  the  country  con- 
sists chiefly  of  low  hills  with  small  valleys  and  streams  between. 

No  large  quantity  of  fur  is  obtained  near  the  post  itself;  most  of  the 
fur  brought  in  to  Tanana  comes  from  points  40  to  50  miles  distant. 
Near  by,  however,  in  the  many  sloughs  about  the  mouth  of  the 
Tanana,  considerable  numbers  of  muskrat  are  trapped  or  shot.  A 
good  many  mink  also  are  obtained.  Marten  are  brought  in  from  the 
hilly  country. 

As  there  are  no  important  trading  posts  along  the  Porcupine  and 
Chandlar  Rivers  (which  join  the  Yukon  near  Fort  Yukon),  consid- 
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erable  quantities  of  furs  are  brought  down  to  Tanana  from  that  region 
as  well  as  from  Fort  Yukon  and  Rampart.  Still  greater  quantities 
come  in  from  the  Tozitna  and  upper  Melozitna  Rivers.  The  total 
quantity  of  furs  brought  to  Tanana  in  1911-12  was  greater  than  in  the 
previous  year.  The  high  prices  paid  induced  more  trappers  to  go  out 
and  to  trap  more  energetically. 

There  are  at  Tanana  three  principal  buyers  of  furs.  The  business 
is  increasing  and  good  prices  are  paid,  but  almost  invariably  in  trade. 

A  large  proportion  of  all  the  fur  animals  of  the  interior  of  Alaska 
are  represented  among  the  furs  brought  in  to  Tanana.  The  most 
abundant  is  the  muskrat;  the  most  important  are  mink  and  marten, 
most  of  the  latter  being  pale  in  color  and  not  so  valuable  as  the  darker- 
colored  individuals,  a  few  of  which  are  seen.  Even  a  few  white  fox 
were  brought  in  from  the  upper  Melozitna.  Beaver  are  found  in  the 
small  streams  and  ponds.  Tlie  law  protecting  them  until  1918  is  gen- 
erally observed.  Reports  were  current  that  one  or  more  companies 
had  bought  some  beaver,  but  they  could  not  be  verified.  It  is  prob- 
able, however,  that  a  few  are  killed  by  the  Indians  for  food.  A  few 
fox  and  lynx  are  brought  in  from  the  Yukon  hills. 

The  number  of  furs  of  each  kind  bought  in  1910-11  and  1911-12  by 
one  principal  company  at  Tanana  was  as  follows:  Muskrat,  1,600  to 
2,500;  marten,  500  to  700;  mink,  300  to  400;  ermine,  100;  lynx,  10  to 
15;  black  bear,  11;  cross  fox,  10;  red  fox,  26;  land  otter,  10;  white 
fox,  2.  • 

BAMPABT. 

Rampart  has  recently  become  a  fur-buying  post  of  some  importance. 
It  shares  with  Tanana  and  Fort  Yukon  the  catch  from  the  Porcupine 
and  the  Chandlar  Rivers.  It  is  in  a  good  mink  region.  Considerable 
mining  is  carried  on,  and  as  the  country  is  not  old  enough  to  have 
been  thoroughly  trapped  out,  the  prospectors  and  miners  are  able  to 
obtain  a  good  many  furs  during  their  idle  winter  months. 

FOBT  TUKON'  DISTBICT. 

Fort  Yukon  is  an  important  trading  point  for  the  large  settlement 
of  Indians  located  there  and  on  the  Porcupiae  and  Chandlar  Rivers. 
There  is  an  Episcopal  mission  at  Fort  Yukon  and  the  Hudson  Bay 
Co.  formerly  had  a  post  there. 

The  principal  local  trader  reports  that  the  quantity  of  furs  handled 
there  now  is  about  as  great  as  at  any  time  in  the  past.  The  most 
important  species  are  mink  and  marten;  those  coming  from  the 
Porcupine  and  Chandlar  Rivers  are  said  to  be  the  largest,  darkest, 
and  most  heavily  furred  to  be  found  anywhere  m  Alaska.  Lynx 
formerly  constituted  a  very  large  part  of  the  catch;  a  large  number 
are  still  obtaiaed,  though  it  is  claimed  that  a  few  years  ago  the  lynx 
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suffered  an  unusual  mori&lity  from  some  unknown  disease  and  tfaat 
the  species  has  not  jet  regained  its  former  abimdanoe. 

KOKBINSS. 

This  place,  situated  on  the  Yukon  about  75  miles  below  Tanana,  was 
formerly  an  important  Russian  trading  post.  Later  it  was  continued 
by  the  man  whose  name  it  now  bears  and  still  later  by  the  Northern 
Commercial  Co.  In  the  winter  of  1911-12  the  store  burned  and  has 
not  been  rebuilt.  It  is  understood  that  other  stores  haye  been 
established. 

The  Melozitna,  coming  down  from  the  high  Yukon  hills  and  enter- 
ing the  Yukon  below  Kokrines,  flows  through  an  excellent  trapping 
region,  especialy  for  marten,  mink,  and  otter.  A  new  mioing  camp 
called  Ruby  has  recently  been  established  a  short  distance  below 
Kokrines,  and  if  this  camp  remains  the  furs  of  the  region  will  probably 
go  there. 

KOTUKUK. 

This  place  is  on  the  Yukon  at  the  mouth  of  the  Koyukuk  River 
and  perhaps  100  miles  below  Kokrines.  It  is  an  imimportant  place, 
consisting  of  a  small  trading  post  and  a  telegraph  station.  The  region 
round  about  is  low,  somewhat  hilly,  covered  with  spruce,  and  is  a  good 
country  for  mink  and  muskrat^  and  marten  and  foxes  farther  back 
in  the  hills.  It  is  a  fair  trapping  region  and  apt  to  remain  so  for  some 
time.    Some  black  bear  are  found  near  Koyukuk  in  the  Yukon  hills. 

NtJIATO. 

Nulato  is  situated  on  the  Yukon  a  short  distance  below  Koyukuk, 
and  is  a  small  Indian  village  with  a  few  whites.  The  Indians  mostly 
have  some  Russian  blood  and  are  of  a  somewhat  higher  class  than 
usual.    There  are  two  stores  here. 

The  wooded  hills  and  valleys  about  Nulato  constitute  an  excellent 
mink  and  marten  country.  Muskrat  are  also  abundant.  A  few  red 
foxes  come  from  the  Koyxikuk,  but  there  are  no  white  foxes  or  wolves. 
Lynx  are  not  uncommon,  one  white  man  having  snared  16  during 
the  past  winter. 

The  local  traders  this  season  handled  about  2,000  muskrat,  800  mink 
worth  $3.50  to  $4.50  each,  400  marten  worth  $6  to  $8  each,  a  few 
ermine  caught  chiefly  by  the  squaws,  16  lynx,  and  a  few  foxes. 

About  40  miles  below  Nulato  is  Kaltag,  a  small  trading  post  with 
one  store  and  a  telegraph  station.  The  country  is  like  that  about 
Nulato,  very  hilly,  full  of  gulches  and  small  streams^  and  covered  with 
a  continuous  forest  of  spruce  and  birch. 
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ANTDL. 

At  the  mouth  of  the  Anvik  River,  about  200  miles  below  Nulato, 
18  the  Anvik  Episcopal  mission.  There  is  here  a  considerable  settle- 
ment of  Indians  who  hunt  and  trap  up  the  riyer  and  a  short  distance 
in  the  adjacent  country,  catching  mostly  mink,  foxes,  and  marlea. 
There  is  one  small  trading  company  which  buyB  their  catch* 

HOLT  OBOSS. 

Holy  Cross,  formerly  called  Koserefsky,  a  Catholic  mission,  one  of 
the  largest  on  the  Yukon,  is  about  50  miles  below  Anvik  and  near  the 
mouth  of  the  Innoko  River.  There  is  here  a  considerable  settlement 
of  Indians,  mostly  half-breeds.  'Riere  is  one  store,  owned  by  the 
mission,  also  a  school  conducted  by  the  mission. 

The  country,  so  far  as  adaptability  to  fur  animals  is  concerned,  is 
similar  to  that  about  Anvik.  Directly  across  the  river  from  Holy 
Cross  the  Shageluck  slough  empties  into  the  Yukon.  Although  in 
the  forested  r^on,  the  country  is  flat  and  suitable  for  mink  and 
muskrat.  There  are  several  small  Indian  settlements  at  different 
points  on  the  slough,  and  several  small  traders  have  located  among 
them.  Some  little  distance  from  the  mission  beaver  occur  in  con- 
siderable numbers,  but  the  mission  authorities  do  not  pennit  them 
to  be  killed  except  rarely  for  food.  Mink,  marten,  muskrat,  and  otter 
are  the  principal  furs  obtained. 

About  40  miles  below  Holy  Cross  is  a  Russian  post  where  there  is  a 
single  trader,  and  20  miles  farther  down  is  another. 

This  region  is  the  beginning  of  the  treeless  zone.  Marten  and  other 
arboreal  species  are  therefore  not  present.  The  principal  species  are 
muskrat,  mink,  and  foxes.  The  last  trader  referred  to  obtains 
annually  200  to  300  foxes,  600  to  700  mink,  and  a  larger  number  of 
muskrats. 

ANDBEAFSO. 

This  is  a  small  post  of  no  great  importance,  situated  on  tiie  Yukon 
at  the  mouth  of  a  small  river  of  the  same  name.  There  is  one  trading 
company  here. 

Andreafski  is  in  the  treeless  tundra  region.  No  trees  are  to  be  seen 
anywhere,  only  the  wide  expanse  of  grass-covered  tundra,  full  of 
sloughs  and  ponds,  extending  to  the  mouth  of  the  Yukon  and 
northward  to  Norton  Sound. 

The  only  natives  of  this  region  are  Eskimos,  the  dividing  line 
between  them  and  the  Indians  being  just  below  Holy  Cross.  The 
Eskimos  are  a  better  class  than  the  Indians,  being  cleaner,  more 
industrious,  and  more  thrifty. 

The  muskrat  is  the  most  abundant  fur  animal  in  the  tundra  region. 
Red  foxes  are  common  and  an  occasional  white  fox  is  seen.  The 
Eskimos  are  the  only  trappers  in  the  region,  and  as  a  consequence 
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there  has  been  no  special  decrease  in  the  abundance  of  anj  of  the  fur 
animak. 

ST.   MICHAEL. 

This  important  place  is  located  on  St.  Michael  Island,  Norton  Sound, 
about  60  miles  above  or  east  of  the  mouth  of  the  Yukon.  The  island 
is  a  military  reservation  and  the  mercantile  and  transportation  com- 
panies doing  business  there  operate  under  permits  issued  by  the  War 
Department.  The  Northern  Navigation  Co.  maintains  headquarters 
at  this  place,  where  all  passengers  and  freight  must  transfer  to  river 
boats.  Some  four  or  five  other  companies  maintain  stations  there^ 
each  keeping  a  small  stock  of  furs  for  sale  to  travelers. 

On  the  island  itself  there  are  practically  no  fur  animals,  only  an 
occasional  muskrat  or  mink  being  seen.  Many  furs,  however,  are 
shipped  from  St.  Michael  by  buyers  who  collect  them  as  they  come 
down  the  river  in  the  spring  immediately  after  the  ice  has  gone  out. 
People  from  all  over  the  Yukon  tundra  section  also  come  here,  bring- 
ing in  their  catch  of  furs,  which  they  ship  or  sell  to  local  traders, 
receiving  supplies  in  return. 

NOMB. 

Nome,  situated  on  the  bleak,  barren  south  coast  of  Seward  Penin- 
sula, would  be  unimportant  with  respect  to  furs  were  it  not  for  the 
fact  that  schooners  trading  on  both  coasts  of  Bering  Sea  bring  laige 
quantities  of  white-fox  and  other  furs  to  this  place.  Some  lower 
Yukon  traders  also  take  their  furs  to  Nome,  where  they  exchange  them 
for  supplies. 

In  the  summer  a  great  many  Eskimo  congregate  at  Nome, 
coming  with  their  families  in  their  boats  from  all  over  the  Seward 
Peninsula  and  from  as  far  north  as  Cape  Prince  of  Wales  and  the 
Arctic  coast.  They  bring  ivory,  which  they  carve  into  various  forms 
and  trade  to  the  local  merchants  or  sell  to  the  summer  population. 
They  also  bring  in  the  catch  of  white-fox  skins,  which  they  sell  or 
barter.  In  the  early  fall,  having  obtained  their  winter  supplies,  they 
return  to  their  villages. 

The  Bering  Sea  Co.,  of  New  York,  which  has  done  a  general  trading 
business  at  Nome  for  several  years,  has  recently  established  stations 
at  Point  Hope  and  Point  Barrow,  at  the  former  of  which  it  does  a  large 
business  in  white  foxes  and  ivory. 

The  various  dealers  at  Nome  handle  white  foxes,  also  mink  and 
marten  from  the  Yukon.  One  store  had  on  hand  about  200  white 
foxes,  150  mink,  and  100  marten.  The  mink  and  marten  came  from 
the  Yukon.  It  was  stated  that  the  white  foxes  were  all  brought  from 
Siberia  by  whalers. 

The  United  States  Mercantile  Co.  has  a  store  at  Nome,  but  obtains 
its  furs  chiefly  from  two  posts  on  the  Kuskokwim.  Two  other  trading 
companies  obtain  some  furs  in  trade. 
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KUSKOKWnf  DISTRICT. 

About  the  headwaters  of  the  Kuskokwim  is  a  good  marten 
oountry,  and  the  animals  taken  there  are  of  superior  color.  About 
the  lakes  and  along  the  small  streams  and  sloughs  mink  are  found  in 
some  numbers.  Otter  are  found  in  the  same  situations  and  about 
larger  streams  also.  Black  bear  are  quite  numerous.  Muskrats  are 
common  about  the  sloughs  and  other  quiet  waters.  On  the  small 
streams  and  creeks  beaver  are  abundant.  Lynx  and  red  foxes  are 
occasionally  taken,  while  wolverine  and  wolves  occur  along  the 
Alaska  Range.  These  conditions  hold  down  the  Kuskokwim  as  far 
as  Georgetown.  Below  that  point  marten  are  rare,  but  mink,  otter, 
and  muskrat  continue.  When  the  tundra  is  reached  the  conditions 
have  entirely  changed.  At  Bethel  the  principal  fur  ft-nimRla  are  the 
mink  (the  coast  species  different  from  the  one  found  at  the  head- 
waters and  less  valuable),  muskrat,  and  otter,  the  last  quite  rare. 
The  Arctic  hare  is  usually  abundant  and  of  some  commercial  value. 
The  wlute  fox  is  found  principally  on  the  islands  off  the  coast. 

Trapping  in  this  region  is  done  almost  entirely  by  the  natives.  As 
a  rule  the  sentiment  of  trappers  and  traders  is  favorable  to  the  pro- 
tection of  the  fur  animals  and  the  regulations  are  well  observed. 
Numerous  complaints  were  heard  that  the  Indians  kill  mink,  musk- 
rat,  and  beaver  out  of  season,  but  this  practice  is  becoming  less 
prevalent. 

Competition  among  traders  has  been  so  keen  that  some  have  been 
induced  to  buy  considerable  numbers  of  unprime  skins.  They  prefer, 
however,  not  to  handle  such  skins,  and  many  are  now  refusing  to  do 
so.  The  fur  regulations  are,  in  the  main,  applicable  to  this  district 
and  satisfactory  to  trappers  and  traders.  Some  think  the  open  season 
for  marten  should  begin  November  1,  two  weeks  earlier.  Although 
the  pelt  may  be  prime  by  that  date  the  fur  is  short  and  the  skin  has 
not  yet  reached  its  full  value. 

It  was  felt  that  the  open  season  for  the  muskrat  should  be  extended 
to  June  1 ,  and  this  has  been  done.  This  is  desirable  because  muskrats 
are  usuaUy  taken  by  shooting  them  in  the  water  and  that  can  not  be 
done  until  after  the  ice  goes  out,  which  does  not  occur  until  the  first 
or  second  week  in  May. 

The  black  bear  is  so  destructive  to  caches  that  no  one  thinks  it 
should  receive  any  protection. 

Forest  fires  which  occur  often  in  this  region  are  very  destructiyie  to 
fur  and  game  animab,  driving  away  those  that  are  not  killed.    A 
burnt-over  region  reforests  very  slowly,  and  the  fur  and  game  animals 
are  even  slower  to  retunu 
am*— 3 
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NOTES  ON  FUR-BEARINO  ANIMALS  OF  ALASKA. 
MINK   (tENA  INDIAN  NAME,   "tABKUDZA"   0£  "tAKBASHA"). 

Although  the  interior  of  Alaska  has  been  trapped  and  rotrapped 
for  many  years,  mink  are  still  quite  common  in  and  about  many 
of  the  clear-water  streams,  and  are  perhaps  the  most  important 
of  the  minor  fur-bearing  animals.  Most  of  the  larger  streams,  on 
account  of  their  glacial  origin,  are  usually  quite  muddy,  and  mink 
do  not  frequent  them.  The  best  mink  region  in  the  interior  is  that 
drained  by  the  Porcupine  and  Chandlar  Rivers,  northwest,  north, 
and  northeast  of  Fort  Yukon,  and  the  Kantishna  region  south  of 
Tanana.  The  lower  Yukon  tundra  region  is  also  good  for  mink, 
which  are  also  common  on  the  tributaries  of  the  Koyukuk,  though 
not  much  trapping  has  as  yet  been  done  in  that  region  because  of  the 
imusual  expense  involved. 

Skins  from  the  interior  of  Alaska  are  usually  dark  chocolate  in 
color;  those  from  the  tundra  region  are  usually  reddish  brown,  though 
a  few  of  the  one  color  may  be  found  in  the  territory  of  the  other. 

The  fur  in  the  interior  begins  to  become  prime  about  the  last  of 
October,  and  by  the  middle  of  November  most  of  the  animals  will 
have  prime  fur.  However,  even  as  late  as  November  15,  an  occasional 
animal  wUI  have  an  unprime  skin.  December  skins  are  the  best,  the 
fur  being  heavier  and  darker  than  earlier  or  later.  Spring  skins 
never  have  the  fur  or  desirable  color  that  fall  skins  have.  Late  in 
March  the  fur  begins  to  bleach  and  the  fresh  glossy  appearance 
fades.  By  April  15  the  guard  hairs  begin  to  fall  out,  the  under- 
parts  become  worn,  and  the  fur  becomes  thinner.  Continued  cold 
weather  and  higher  latitude  or  altitude  will,  of  course,  prolong  the 
period  of  primeness. 

Continuous  and  deep  snows  interfere  seriously  with  trapping  in 
December,  at  the  veiy  time  when  the  furs  are  at  their  best.  Trap- 
ping is  then  very  difficult,  the  traps  frequently  becoming  frozen  up, 
covered  with  snow  and  lost.  But  the  energetic,  resourceful  trapper 
who  can  endure  the  hardships  of  the  rigorous  climate,  and  keep  in 
touch  with  his  traps,  is  quite  sure  to  make  profitable  catches  of 
high-grade  furs. 

For  mink  the  trapper  sets  his  traps  along  the  smaller  streams, 
for  it  is  there  that  the  mink  wander  in  search  of  small  fish  of  which 
they  are  particularly  fond.  The  mink  may  be  taken  either  on  the 
land  or  in  the  water.  Experts  usually  prefer  to  take  them  on  the 
land.  The  trap  is  set  on  a  projecting  point  of  the  bank,  or  in  the 
water  at  places  where  signs  indicate  that  the  mink  come  for  fishing. 

The  mink  wanders  far  afield.  He  will  wander  all  along  the  banks 
of  a  stream  or  pond,  explore  every  nook  and  comer,  and  all  the  little 
brooks  and  ditches  empt3ring  into  larger  streams.  Traps  are  there- 
fore often  set  on  fallen  trees  and  on  logs  across  small  streams. 


a. I 
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Bait  is  sometimes  used.    The  entrails  of  a  bird  or  other  animal 

make  better  bait  than  the  whole  animal^  and  fish  oil  or  decayed 

fish  is  still  better.    A  live  bird  is  excellent;  rarely  will  the  mink 

pass  without  stopping  to  kill  the  bird. 

Mink  houses  are  often  built  as  a  protection  to  the  trap  and  to  lead 

the  mink  to  the  trap.     The  house  is  built  of  small  pieces  of  wood 

or  stone,  the  bait  is  put  at  the  farther  end  and  the  trap  in  the  entrance. 

This  is  regarded  as  a  very  good  method.     It  protects  the  trap  from 

freezing,  but  takes  too  much  time  if  one  has  a  long  line  of  traps. 

Every  trapper,  however,  has  his  own  favorite  method  as  the  only 

really  good  one,  and  the  methods  are  therefore  nearly  as  numerous  as 

the  trappers  themselves.     Deadfalls  are  sometimes  used  in  trapping 

mink  but   this  method  is  not  now  much  practiced.    Steel  traps, 

no.  1  and  H,  are  now  most  used,  even  by  Indians.    The  Indian 

uses  but  few  traps,  while  the  white  man  will  have  100  to  200. 

Albinism  among  mink  is  not  imcommon;  at  least  three  examples 

have  been  noted  recently.    All  were  unusually  large  animals,  one 

being  25  inches  long  when  cased.     The  fur  of  these  albinos  was  piire 

^t  -  white,  but  the  guard  hairs  were  creamy  white,  thus  marring  some- 

^  what  the  beauty  of  the  skin. 

\^^  Mink  are  said  to  prey  on  muskrats  at  times,  and  the  entrails  of 

.  t!:  muskrats  are  often  used  as  bait.    The  principal  food  of  the  mink  is 

ikoi  probably  fish,  though  the  menu  is  by  no  means  so  limited.     In  one 

:e  c  instance  a  quantity  of  grass  and  weeds  and  the  remains  of  a  squirrel 

an'  were  found  in  a  mink's  stomach. 

i^  Less  than  10  years  ago  mink  skins  could  be  purchased  in  Alaska  for 

one  to  two  dollars.    The  average  price  now  paid  for  the  interior 

mink  is  $4.50  to  S5.50,  while  many  lots  bring  as  much  as  S7  per  skin. 

One  lot  of  107  skins  taken  in  the  Kantishna  region  by  one  trapper 

r  i  brought  him  $726. 

•ap-  There  are,  of  course,  not  nearly  as  many  mink  in  Alaska  as  formerly, 

\}^  but  the  high  price  which  their  pelts  bring  causes  them  to  be  himted 

pel  assiduously  and  a  large  annual  catch  is  maintained. 

in 

qI  hasten  (tbna  indiak  name,  '^suka'O* 

The  marten  is  one  of  the  most  valuable  of  the  fur-bearing  Animf^la 

^1  of  Alaska.    It  is  an  animal  of  the  forest  and  is  rarely  seen  where 

cb  there  are  no  trees.    Of  the  regions  covered  by  our  investigations, 

b^  the  most  important  having  marten  are  the  Porcupine  and  Chandlar 

bd  territory,  the  Kantishna,  and  the  headwaters  of  the    Kuskokwim. 

a«  The  fur  from  the  different  regions  has  distuictive  peculiarities. 

^.  An  expert  can  usually  tell  the  locality  from  which  any  particular 

^  bunch  of  skins  came.    Those  from  the  Porcupine  coimtry  have 

0  very  thick  long  fur,  somewhat  coarser  than  from  farther  south, 
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and  brown  in  color.  Skins  from  tributaries  of  the  upper  Tanana  are 
dark  chocolate  brown,  with  shorter,  finer  fm*.  Those  from  the  upper 
Kantishna  and  over  the  wooded  hills  to  the  Kuskokwim  have 
peculiarly  variegated  fur  seldom  seen  in  other  districts.  They  have 
in  the  same  pelt  almost  every  shade  of  orange  and  brown.  It  is  only 
now  and  then  that  a  marten  with  a  ''true-color"  skin  is  caught  in 
this  region,  and  even  these  are  rather  pale.  As  a  result  the  skins 
from  this  region  have  to  be  dyed. 

The  so-called  black  marten  is  a  myth.  The  darkest  ever  seen 
are  not  black  but  a  rich  deep  chocolate  brown.  Marten  vary  perhaps 
more  in  color  than  any  other  fur  and  the  pelts  are  therefore  hard  to 
match,  which  fact,  of  course,  adds  to  the  cost  of  well-matched  skins. 
There  are  a  few  very  dark  marten,  a  larger  number  of  dark  brown, 
and  a  much  larger  number  that  are  pale  in  color,  varying  from  light 
brown  to  golden  yellow.  Now  and  then  a  "golden"  marten  is  found; 
these,  however,  are  very  rare  and  bring  a  high  price.  They  are 
really  more  orange  than  golden.  The  only  parts  of  the  coat  that 
do  not  vary  greatly  in  color  are  the  orange  patch  under  the  throat 
and  the  long  bushy  tail,  which  is  blacldsh  or  dark  brown. 

The  habits  of  marten  are  peculiar.  They  do  not  follow  the  small 
streams  and  ponds  as  do  the  mink  and  some  other  species,  but  prefer 
the  higher  land  covered  with  heavy  spruce  or  pine  forests.  In  such 
regions  the  marten  is  almost  the  only  fur  animal  to  be  found,  and  as 
a  result  the  marten  trapper  is  a  specialist  who  traps  for  that  one 
species. 

The  fur  of  the  marten  in  the  regions  mentioned  becomes  prime 
early  in  November.  It  continues  to  improve,  growing  longer  and 
heavier.  By  November  15  it  is  quite  heavy  and  the  skins  are  in  good 
condition.  The  best  pelts,  however,  are  not  obtained  until  Decem- 
ber and  the  first  half  of  January,  when  the  fur  is  heavier,  softer,  and 
more  glossy  than  at  any  other  time.  Very  few  furs  can  be  taken  at 
this  season,  however,  because  of  the  unfavorable  climatic  conditions. 
White  men  will  sometimes  venture  out  and  do  some  trapping,  but 
the  Indians  seldom  go  out  before  February  or  March. 

It  is  claimed  that  the  marten  disappear  periodically  and  with 
some  regularity  from  the  regions  they  frequent.  They  are  not 
found  dead  and  there  is  no  evidence  of  migration.  Perhaps  it  may 
be  that  food  is  unusually  abundant  and  the  marten  are  not  tempted 
to  avail  themselves  of  the  food  suppUed  by  the  baited  trap. 

Marten  are  usually  taken  in  steel  traps,  no.  1}  being  the  size 
preferred.  The  traps  are  set  in  hoUow  logs  or  trees,  or  sometimes  near 
trees  where  their  tracks  have  been  seen,  fish  oil,  fresh  meat,  or,  better, 
rotten  heads  of  birds  being  often  used  as  bait.  Marten,  as  a  rule, 
are  not  very  suspicious  and  no  great  care  needs  to  be  taken  in  setting 
the  traps.  They  may  be  taken  even  in  deadfalls  or  figure-four  traps, 
but  those  methods  are  not  much  followed  now. 
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Marten  are  mach  more  rare  than  mink  in  Alaska;  probably  there 
are  not  more  than  one-third  as  many.  Marten  pelts  are  worth  $9 
to  $10|  and  some  bring  as  much  as  S30  to  $40.  Two  perfectly 
matched  dark  marten  caught  last  winter  on  Healy  River  brought 
the  trapper  only  $40,  although  they  were  soon  resold  for  $110. 

The  marten,  although  in  the  wild  state  apparently  quite  ferocious 
and  untamable,  as  a  matter  of  fact  lends  itself  readily  to  domestica- 
tion. It  is  more  easily  domesticated  than  ahnost  any  other  of  the 
fur-bearing  animals.  When  taken  young,  it  soon  becomes  quite 
tame  and  it  is  believed  could  be  handled  with  commercial  success 
on  a  fur  farm. 

ESMINE. 

The  erxnine,  or  weasel,  is  found  throughout  the  whole  wooded  ul- 
terior of  Alaska.  It  is  found  not  only  in  the  dense  forests,  but  it  is 
also  quite  common  sometimes  about  miners'  and  woodchoppers' 
cabins,  woodpiles,  and  in  rubbish  piles  along  the  trails. 

The  female  is  much  smaller  than  the  male.  She  makes  her  home 
imder  a  pile  of  stumps  or  stones  or  in  a  hollow  tree.  The  young  are 
bom  in  May  while  the  female  is  still  white  or  only  changing.  The 
male  and  female  do  not  remain  together,  but  separate  soon  after  the 
rutting  season  is  over  and  lead  soUtary  lives  during  most  of  the  year. 

By  the  middle  of  October  most  of  the  weasels  have  changed  their 
brown  summer  pelage  for  the  white  winter  coat  and  are  then  called 
ermine.  A  specimen  (a  male  about  2  years  old),  taken  on  October 
15  near  Fairbanks,  had  not  quite  completed  the  change;  the  head 
and  tail  were  mostly  brown,  the  back  was  about  half  and  half,  while 
the  belly  was  pure  white.  Four  days  later  another  male,  several 
years  old,  was  obtained  that  was  entirely  white;  not  a  brown  hair  was 
to  be  seen;  the  skin  inside  was  clear  white  or  fully  prime.  It  may  be 
that  the  older  animals  make  the  change  from  summer  to  winter 
pelage  sooner  than  the  younger  ones.  In  the  spring  brown  hairs 
begin  to  appear  early  in  April  if  the  spring  be  an  open  one;  usually, 
however,  the  change  does  not  begin  until  after  the  middle  of  April. 
By  the  middle  or  last  of  May  the  change  is  complete  and  the  coat  is 
brown  once  more. 

Ermine  eat  all  sorts  of  small  animals  and  birds,  ranging  in  size 
from  shrews  and  mice  to  rabbits  and  squirrels,  and  from  chicadees 
to  partridges.  They  feed  chiefly,  however,  upon  the  smaller  mam- 
mals and  birds. 

Because  of  the  small  size  of  ermine  and  the  small  price  usually 
brought  by  the  skin,  trappers  rarely  make  any  special  effort  to  trap 
it.  The  price  is  now  increasing  so  rapidly,  however,  that  the  ermine 
is  becoming  an  animal  worth  while,  and  trappers  are  paying  more 
attention  to  it.  Choice  bunches  of  skins  bring  as  high  as  $1.50  per 
skin,  though  the  usual  price  for  interior  skins  is  $1^5  to  $1.35. 
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BEAB  (TENA    INDIAN    NAME    FOB   BLACK   BEAB,   ''SES";    FOB    BBOWN 

BEAR,  "TLABUZA")- 

Bears  of  various  species  are  supposed  by  the  uainformed  to  be 
extremely  numerous  and  very  dangerous  throughout  the  interior  of 
Alaska.  Both  suppositions  are  without  any  foimdation  in  fact. 
There  is  no  species  of  bear  that  is  really  numerous  in  that  country, 
the  black  and  the  cinnamon  are  more  conmion  than  any  other,  and 
only  rarely  is  one  of  them  met  with,  and  then  only  in  remote  places. 

The  black  bear  ranges  throughout  the  whole  interior  of  Alaska, 
from  the  sources  of  the  Yukon  and  Tanana  to  Holy  Cross^  below 
which  it  is  not  often  seen. 

The  ferocity  of  these  bears  is  largely  a  matter  of  imagination. 
A  black  bear  will  almost  invariably  '^hike  for  the  tall  timber"  when 
discovered,  unless  it  be  a  female  with  cubs.  A  mother  animal  of 
almost  any  species  will  make  some  defense  of  her  yotmg,  and  in  so 
doing  acts  strictly  on  the  defensive.  In  this  respect  the  black  bear 
is  not  peculiar. 

Perhaps  the  worst  charge  that  can  be  made  against  the  black  bear 
is  that  it  is  quite  disposed  and  ready  to  appropriate  to  its  own  use 
the  provisions  it  chances  to  find  in  the  prospector's  or  trapper's  cache. 
If  the  brute  would  stop  when  he  has  eaten  all  he  can,  it  would  not  be 
so  bad;  but  he  destroys  everything  he  can  not  eat,  which  is  a  very 
reprehensible  practice,  of  no  apparent  benefit  to  the  bear  and  very 
hard  on  the  owner  of  the  cache.  For  this  reason  it  is  easy  to  have 
sympathy  for  the  prospector  and  hard  to  feel  any  for  the  bear. 

The  summer  and  fall  food  of  the  black  bear  is  salmon  wherever  they 
can  be  obtained.  In  the  fall  blueberries  constitute  the  principal  food. 
Bears,  however,  are  omnivorous  at  times  and  will  eat  almost  any- 
thing they  find.  They  are  said  to  be  destructive  to  young  caribou 
and  moose. 

The  time  when  they  go  into  retirement  and  begin  their  hibernation 
depends  somewhat  on  the  food  supply;  so  long  as  food  is  easily  ob- 
tainable they  are  apt  to  remain  active.  If  a  cache  of  caribou  meat  or 
other  provisions  is  found  late  in  the  fall  the  bear  will  remain  with  it 
until  all  is  eaten. 

As  is  well  known  to  naturalists  and  other  careful  observers,  it  is  a 
common  thing  to  find  both  cinnamon  and  black  cubs  in  the  same 
litter.  As  bears  of  cinnamon-color  phase  are  in  Alaska  usually,  if 
not  always,  called  brown  bears,  and  as  the  Alaska  game  law  protects 
the  brown  bear,  a  great  deal  of  confusion  has  resulted.  The  situation 
is  briefly  this:  The  brown  bear  of  the  Alaska  game  law  means  the 
big  brown  bear  of  Kodiak  Island  and  tlie  several  closely  related 
species  of  big  brown  bears  on  the  adjacent  mainland.  Tliese,  and 
only  these,  are  covered  by  the  game  law.  A  cinnamon  or  brown- 
colored  individual  of  the  black-bear  species  does  not  come  under  the 
Alaska  game  law,  but  under  the  Alaska  fur  law. 
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MUSKBAT    (TENA   INDIAN   NAME,  '"bEKENALA")* 

Muskrats  are  quite  common  in  all  suitable  situations  throughout 
Alaska.  In  the  interior  the  districts  suitable  for  muskrats  are 
usually  limited  in  area^  while  along  the  lower  rivers,  near  the  coast, 
and  in  the  tundra  belt,  suitable  territory  is  foimd  nearly  everywhere. 
They  are  particularly  abundant  on  the  lower  Yukon  and  Kuskokwim. 

The  ice  in  many  parts  of  Alaska  does  not  go  out  until  May  or  even 
later,  and  the  muskrats  can  not  be  taken  until  then.  In  recognition 
of  this«condition  and  the  further  fact  that  the  muskrat  fur  remains 
prime  in  most  parts  of  Alaska  until  June^  the  open  season  for  musk- 
rats  has  been  extended  to  June  1. 

Muskrats  are  not  often  trapped  or  hunted  by  white  men,  who 
regard  them  as  too  insignificant  to  merit  their  attention.  They  are 
therefore  hunted  chiefly  by  the  Indians,  who  usually  secure  them  by 
shooting  rather  than  by  trapping.  The  Indians  watch  for  the 
muskrats  as  they  swim  about  in  the  sloughs  and  ponds  and  shoot 
them  with  22-caIiber  rifles. 

As  other  kinds  of  fur  become  scarcer  and  the  value  of  muskrat 
pelts  increases,  this  animal  will  be  hunted  more  assiduously,  and 
white  men  will  engage  in  the  business. 

Although  muskrats  are  chiefly  nocturnal  or  crepuscular  in  their 
habits  they  are  often  seen  swinmiing  about  and  feeding  in  the  day- 
time, and  it  is  then  they  are  usually  hunted. 

One  rarely  sees  a  muskrat  house  in  the  interior  of  Alaska;  they 
apparently  live  mostly  in  holes  in  the  bank. 

FOXES. 

Red  foxes  were  formerly  quite  plentiful  on  the  hills  and  ranges 
surrounding  the  Tanana  Valley,  and  fairly  abundant  over  most  of 
the  interior  of  Alaska.  They  were  until  recently  quite  abundant  on 
the  Healy  River,  but  one  is  seldom  seen  in  that  region  now,  a  condi- 
tion due,  it  is  claimed,  to  the  use  of  poison  about  10  years  ago. 

The  headwaters  of  the  Nenana  River  are  now  the  best  fox  grounds 
in  the  Tanana  Valley.  Poison  was  used  in  that  region  several  years 
ago,  but  the  reprehensible  practice  was  discontinued  with  the  result 
that  foxes  are  increasing  in  that  region.  Recently  several  valuable 
skins  of  black  and  cross  foxes  have  been  obtained  there.  Wherever 
red  foxes  occur,  black,  silver,  and  cross  foxes  (all  color  phases  of  the 
red  fox)  are  occasionally  found.  Some  very  fine  ones  have  been 
secured  along  the  Alaska  range  in  the  upper  Nenana  and  Mount 
McKinley  region. 

White  foxes  are  found  in  considerable  numbers  along  the  Bering  Sea 
and  Arctic  coasts.  Large  numbers  are  obtained  in  the  northern  parts 
of  Seward  Peninsula,  and  still  larger  quantities  come  into  Alaska 
from  Siberia. 
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Trapping  for  white  foxes  is  carried  on  almost  exdusivelj  by  the 
natives.  They  use  no.  2^  traps.  North  of  Point  Hope  they  do  not 
do  any  trapping  until  December,  and  as  the  weather  is  likely  to  be 
stormy  in  the  middle  of  the  wiater,  most  of  their  trapping  is  done  in 
March.  The  natives  and  traders  claim,  and  it  is  believed  justly, 
that,  on  account  of  the  high  northern  latitude,  the  fur  is  in  the  best 
condition  m  March  and  that  it  is  prime  even  into  April.  In  recogni- 
tion of  these  conditions  the  open  season  for  foxes  in  the  region  tribu- 
tary to  the  Arctic  has  been  extended  to  April  1. 

WOLVEBINE  (TENA   INDIAN  NAME,  ''nEETSIL")* 

The  wolverine  is  found  sparingly  throughout  the  interior  of  Alaska, 
but  occurs  all  along  the  Alaska  range.  Although  it  prefers  a  high, 
wild,  rocky  country,  it  is  sometimes  found  in  more  open  r^ons. 

While  the  wolverine  will  rarely  catch  or  kill  any  live  animal 
(except  perhaps  young  moose  and  caribou)  it  will  feed  readily  and 
ravenously  on  any  animal  it  finds  dead.  It  will  rob  the  natives' 
caches  of  their  supply  of  meat  and  fish,  cunningly  steal  the  bait  from 
the  hunters'  traps  and  any  animal  that  it  finds  caught  in  the  trap. 
It  will  steal  anything,  whether  of  food  value  or  not.  In  order  to  do 
successful  trapping  in  any  r^on  the  trapper  must  first  lid  the 
district  of  wolverines.  If  this  is  not  done  the  trapper  will  find  not 
only  the  bait  stolen  from  his  traps  but  the  animals  caught  will  also 
be  stolen  if  there  happens  to  be  a  wolverine  in  the  neighborhood. 

The  wolverine  is  such  a  greedy  animal  that  its  capture  is  usually 
not  difficult.  Sometimes,  however,  it  shows  much  cunning,  often 
eluding  the  trapper  for  an  entire  winter.  Because  of  the  great  harm 
it  does  in  destroying  the  trapper's  catch,  the  general  feeling  in  Alaska 
is  that  the  wolverine  should  not  he  protected. 

A  large  trap  must  be  used  for  wolverines,  owing  to  their  heavy, 
broad  feet. 

The  pelt  possesses  considerable  value,  the  price  now  being  $8  to  $10. 

Recently  a  good  many  wolverine  pelts  have  been  brought  into  the 
lower  Yukon  and  Nome  from  Siberia.  Some  are  sent  to  Seattle  and 
San  Francisco  and  later  resold  to  Alaska  traders.  Those  brought  to 
Nome  are  usually  distributed  to  small  traders  who  dispose  of  them 
for  local  use. 

LAND  OTTEB  (tENA  INDIAN  NAME,  ''MELAZONA"  OB  ''mEZIHA")* 

The  land  otter,  like  the  beaver,  has  been,  and  perhaps  still  is,  in 
danger  of  commercial  extinction  in  Alaska.  There  are,  however, 
several  places  in  which  it  is  still  found  in  considerable  numbers.  It 
is  common  in  the  tundra  about  the  lower  Yukon  and  Kuskokwim 
and  is  found  in  some  numbers  at  the  headwaters  of  the  Tozitna, 


MIKOB   FXm  INDUSTRIES.  119 

Mdoatna,  Nowitna,  and  Kuskokwim.  In  many  places  it  is  so  rare 
and  so  hard  to  trap  that  no  effort  is  made  to  capture  it. 

During  the  year  ending  November  15,  1012,  land-otter  shipments 
were  made  from  61  different  points  in  Alaska.  The  largest  number, 
265,  was  from  Juneau,  and  the  total  was  1,480  skins,  valued  at  $20,720. 

In  the  interior  of  Alaska  the  otter  feeds  largely  upon  whitefish, 
lake  herring,  and  grayling.  As  these  fishes  are  abundant  in  most 
streams,  the  otter  should  find  plenty  of  food. 

BEAVER  (TENA  INDIAN  NAME,  ''NOTA"  OR  '^TSO")* 

There  are  very  few  beaver  left  on  the  Tanana  or  its  tributaries. 
Old  beaver  dams  and  beaver-K^ut  trees  are  often  seen,  but  rarely  or 
never  a  beaver.  At  the  headwaters  of  the  smaller  streams  one 
occasionally  finds  a  small  family  of  beaver.  On  the  Kuskokwim 
and  lower  Yukon  they  are  not  so  rare.  From  Melozitna  down  to  the 
tundra  a  good  many  have  been  reported  in  the  small  streams  and 
ponds  back  of  the  hills.  One  large  colony  and  several  small  ones  are 
reported  on  the  Tacotna.  They  are  probably  more  common  on  the 
Kuskokwim. 

The  first  regulations  promulgated  for  the  protection  of  fur  animals 
XQ  Alaska  provided  a  close  season  for  beaver  until  1915.  The  informa- 
tion obtained  by  the  fur  wardens  during  their  first  year  shows  that 
this  will  not  be  adequate,  and  the  close  period  has  therefore  been 
extended  to  November  1,  1918.  The  very  considerable  increase  in 
nimibers  observed  since  the  close  season  was  established  justifies 
the  belief  that  beaver  will  be  so  abundant  by  1918  or  perhaps  1920 
as  to  justify  a  limited  amount  of  killing. 

So  far  as  could  be  learned  the  regulation  against  killing  beaver 
is  observed.  Now  and  then  an  Indian  may  kill  one.  Indians  are 
very  fond  of  beaver  meat  and  can  not  always  resist  the  temptation 
to  kiU  when  opportunity  offers. 

LYNX   (tBNA   INDL4N   NAME,    ''KAZENA''   OR  ''NODUIHA")* 

The  lynx  is  found  throughout  the  heavily  wooded  interior  of  Alaska, 
especially  wherever  rabbits  are  found.  When  rabbits  are  abundant 
lynx  are  quite  common ;  whenever  rabbits  are  scarce,  as  is  likely  to 
be  the  case  periodically,  lynx  are  rarely  seen.  Thus  they  may  be 
common  one  year  in  a  certain  locality  and  totally  absent  the  next. 

The  lower  Nenana  is  at  present  one  of  the  best  lynx  countries. 

While  lynx  feed  chiefly  on  rabbits  they  will  eat  other  small  mam- 
mals such  as  squirrels,  mice,  shrews,  and  the  hke;  they  also  destroy 
a  good  many  birds,  especially  the  ground  nesting  species. 

The  lynx  is  a  stupid  animal  and  easily  caught.  A  common  set  is 
as  follows:  Several  rabbits  are  hung  on  a  small  stripped  spruce  tree, 
and  rabbit  skin  or  old  moose  hide  thrown  on  the  ground  under  the 
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tree.  Large  no.  3  traps  are  used,  3  or  4  being  placed  indifferently 
around  the  base  of  the  tree.  In  trying  to  reach  the  bunch  of  rabbits 
the  lynx  is  sure  to  step  in  one  of  tixe  traps.  When  caught  the  lynx 
does  not  make  violent  efforts  to  escape  as  do  most  fur-bearing 
animals,  but  lies  quietly  down  until  approached,  when  it  will,  instead 
of  tiying  to  escape,  spring  savagely  at  the  visitor.  Another  favorite 
method  of  capturing  the  lynx  is  by  snaring.  Extra  strong  picture 
wire  is  used  and  the  snare  is  adjusted  at  the  base  of  a  small  tree 
where  bait  has  been  placed  over  a  rabbit  trail. 

The  total  number  of  lynx  skins  shipped  from  Alaska  in  1911-12 
was  2,720.  The  principal  shipping  points  were  Tanana,  St.  Michael, 
Nome,  Fort  Yukon,  Settles,  and  Fairbanks. 

WOLF  (TENA  INDIAN   NAME,  "tES"    OE   "TIKONA")* 

Wolves  are  not  common  in  the  Yukon-Tanana  valleyi  though  they 
are  sometimes  seen  southward  toward  the  Alaska  range  and  west- 
ward toward  the  Bering  coast.  In  southeast  Alaska  they  are  said  to 
be  abundant  and  very  destructive  to  deer,  and,  while  reports  regard- 
ing their  ravages  and  the  menace  to  human  life  have  doubtless  been 
greatly  exaggerated,  the  department  has  recognized  this  situation  as 
justifying  the  withdrawal  of  protection  to  wolves,  and  on  April  2, 
1912,  a  bill  (H.  R.  22775,  62d  Cong.,  2d  sess.)  providing  a  bounty 
upon  them  was  introduced  in  the  house  by  Mr.  Sulzer. 

No  action  was  taken  on  this  bill,  but  it  is  hoped  that  legislation  of 
this  character  may  be  secured  at  an  early  date. 

The  total  number  of  wolfskins  shipped  from  Alaska  in  1911-12  was 
only  103.  The  majority  of  these  came  from  Nome,  Ketchikan,  and 
Wrangell.  Doubtless  many  of  those  shipped  from  Nome  had  been 
brought  over  from  Siberia. 

On  the  lower  Yukon  wolfskins  are  in  demand  by  the  natives,  from 
which  to  make  trimmings  for  parkas  and  for  robes. 

RED   SQUIRREL. 

Red  squirrels  are  very  abundant  in  practically  all  the  forested 
parts  of  Alaska.  They  were  observed  to  be  exceedingly  abundant  in 
the  spruce  forests  along  the  Fairbanks  traU.  They  are  also  very 
numerous  in  all  the  forests  about  Cook  Inlet  and  Prince  William 
Sound.  In  the  vast  burnt-over  areas  in  central  or  interior  Alaska 
few  or  none  may  be  seen,  but  as  soon  as  trees  occur  there  the  squirrels 
are  to  be  found.  They  are  very  tame  and  will  eat  their  spruce  cones 
within  a  few  feet  of  the  hunter,  keeping  up  a  constant  chattering  or 
scolding  the  while. 

The  quantity  of  spruce  cones  they  will  consume  is  surprising. 
At  the  base  of  a  tree  in  which  a  red  squirrel  has  its  nest  there  may 
frequently  be  seen  a  pile  of  husked  cones  a  foot  or  two  high  and  5  or 
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6  feet  in  diameter.  In  these  huge  piles  the  squirrels  sometimes 
place  bunches  of  green  cones  for  future  use. 

Their  nests  are  usually  built  of  moss  and  sometimes  lined  with 
feathers.  The  nest  is  globular  and  placed  on  a  branch  10  to  20  feet 
above  the  ground.  Several  nests  often  occur  in  one  tree.  Whether 
the  squirrels  kill  and  eat  small  birds  may  be  questioned,  though 
bones  and  feathers  of  birds  are  often  found  in  their  kitchenmiddens. 

Although  the  skin  of  the  red  squirrel  is  of  little  commercial  value 
at  present,  the  fur  is  of  good  quality  and,  with  the  decreasing  abun- 
dance of  other  furs,  will  doubtless  soon  be  in  greater  demand.  The 
total  number  shipped  from  Alaska  last  year  was  611,  which  number 
doubtless  iacluded  spermophiles  or  ground  squirrels,  as  well  as  red 
squirrels. 

CARIBOU. 

Caribou  occur  in  considerable  numbers  in  the  rutting  season  on  the 
divides  and  ia  the  valleys  between  Fairbanks  and  Circle,  but  none 
within  70  or  80  miles  of  Fairbanks.  The  principal  caribou  country 
is  in  the  region  of  the  Chena  hot  springs.  Wood  River,  Kantishna, 
and  Boxmifield  country.  They  are  found,  however,  on  nearly  all 
the  slopes  and  tundra  plateaus  of  interior  Alaska.  They  are  not 
found  in  the  Bering  coast  tundra  nor  on  the  Yukon  below  Eoyukuk. 

The  high  plateaus  over  which  the  caribou  range  in  winter  are  of 
wide  extent.  In  walking  over  these  plateaus  one  can  see  where  the 
caribou  have  pawed  up  tJie  snow  to  get  at  the  moss  beneath,  but  the 
animals  themselves  are  not  easily  seen.  Large  numbers  of  caribou 
are  killed  by  the  big  game  hunters  and  pot  hunters.  Usually  the 
IrilliTig  is  done  after  cold  weather  begins,  when  the  carcasses  can  be 
frozen  and  cached  until  marketed.  Often,  however,  large  numbers 
are  killed  too  early,  the  expected  freezing  weather  does  not  come  in 
time,  and  the  carcasses  spoil  before  they  can  be  marketed. 

The  skins  of  the  caribou  make  excellent  sleeping  bags  and  a  few 
are  shipped  or  utilized  locally  every  year  for  that  purpose. 

TRAPPERS  Ain>  HUNTERS  AlfD  THEIR  METHODS. 

Hunting  and  trapping  fur-bearing  animals  is  carried  on  by  both 
white  men  and  Indians.  The  white  men  engaging  in  this  business 
are  of  two  classes,  first,  those  who  devote  all  or  most  of  their  time 
to  trapping  during  the  open  season,  and,  second,  those  who  are 
primarily  prospectors  and  trap  only  incidentally.  The  trapper  must 
be  able  to  endure  the  rigors  and  hardships  of  the  long  winter,  but  he 
must  also  be  able  to  stand  the  life  of  isolation.  Often  he  lives  alone 
and  it  may  be  50  to  100  miles  to  the  nearest  neighbor.  Usually, 
however,  two  men  trap  together. 

While  some  trappers  do  not  start  for  the  trapping  region  until  after 
snowfall,  when  they  can  travel  with  dog  team,  many  others  start  out 
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earlier,  take  with  them  in  a  boat  an  outfit  and  supplies  for  a  year, 
and,  poling  up  or  down  a  stream,  reach  the  region  selected  in  time  to 
establish  a  comfortable  camp  and  thoroughly  reconnoiter  the  terri- 
tory before  the  actual  trapping  season  begins.  If  they  are  pros- 
pectors, they  will  at  the  same  time  amuse  themselves  in  that  fasdr 
nating  vocation.  It  will  sometimes  take  them  a  month  or  two  to 
reach  their  destination,  and  by  the  time  tliey  have  built  or  put  their 
cabins  ia  shape  and  laid  out  their  trap  lines  winter  will  have  arrived. 

The  man  who  combines  trapping  and  prospecting  does  not  usually 
succeed  very  well  at  either,  the  best  he  can  hope  to  do  being  to  catdi 
enough  furs  to  grubstake  him  for  his  prospecting  operations  during 
the  next  sununer. 

The  white  trapper  is  usually  much  more  successful  than  the  Indian. 
The  Indian  wiU  regard  6  to  10  mink  or  marten  a  big  catch;  a  white 
man  would  get  many  more  in  the  same  region.  An  Indian  will 
trap  in  the  same  region  year  after  year,  while  the  white  trapper 
wiU  practically  exhaust  it  in  one  season. 

The  Indian  wiU  rarely  set  his  traps  more  than  two  or  three  miles 
from  his  camp,  while  the  white  man  wiU  extend  his  line  to  25  to  60 
miles.  He  wiU  require  2  to  4  days  to  run  the  line  and  he  must  have 
a  cabin  at  each  end,  often  with  temporary  shacks  between.  Many 
trappers,  especially  those  trapping  lynxes,  have  small  dog-teams 
with  which  to  make  the  rounds. 

The  life  of  the  trapper,  while  fascinating  in  many  respects,  is  one 
beset  with  many  hardships  and  privations,  and  the  financial  return 
is  usually  small.  The  average  trapper  does  not  receive  more  than 
$350  for  his  season's  catch.    A  few  make  as  much  as  $700  to  $900. 

On  the  lower  Yukon  and  along  the  Bering  Sea  coast  the  trapping 
is  done  mostly  by  Eskimos.  There  are  a  few  squaw  men  who  trap 
white  foxes,  the  actual  work  being  done  chiefly  by  their  women. 
The  Eskimos  are  more  thrifty,  cleaner  and  better  trappers  than 
the  Indians ;  some  of  them  are  relatively  well  off.  The  Indian  would 
rather  hunt  muskrats  than  go  after  those  furs  requiring  greater 
effort.  Very  few  Indians  are  successful  trappers  and  very  few  ever 
leam  to  stretch  a  skin  properly  or  to  take  proper  care  of  it. 

OBSERVANCE  OF  THE  FUR  LAW  Ain>  REGULATIONS. 

In  general,  the  law  and  the  regulations  meet  with  approval, 
though  there  is  some  objection  to  those  relating  to  bears  and  musk- 
rats.  Practically  all  traders  believe  in  the  protection  of  fur-bearing 
animals.  There  are  in  each  region  usually  a  few  trappers  who  will 
not  observe  the  regulations  imless  compelled  to  do  so,  but  they  are 
among  the  lowest  class  of  irresponsible  trappers  who  have  little  or 
no  regard  for  any  law.  The  worst  class  and  the  hardest  to  deal 
with  are  those  who  use  poison,  but  it  is  beUeved  this  class  is  decreasing. 
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Popular  feding  has  been  educated  to  the  extent  that  a  trapper  who 
uses  poison  incurs  the  enmity  of  his  fellows.  If  a  trappy  is  seen 
going  into  the  woods  with  a  light  pack  this  indicates  that  he  has 
no  traps  and  he  at  once  becomes  an  object  of  suspicion  to  all  other 
trappers  and  prospectors  until  he  proves  his  innocence.  In  the 
winter  of  1910-11  one  trapper  on  the  Newana  River  was  reported 
to  the  district  attorney's  office  for  using  poison,  and  a  half-breed 
in  the  same  region  was  suspected  of  doing  so.  The  trapper  left  the 
country  and  the  half-breed  is  believed  to  be  obeying  the  regulations 
now. 

The  fur  buyers  who  frequent  the  lower  Yukon  and  the  Kuskokwim 
have  been  too  much  disposed  to  purchase  all  skins  offered  them, 
whether  prime  or  unprime,  but  they  are  now  beginning  to  realize 
that  this  is  poor  business.  The  promulgation  of  a  regulation  against 
the  shipment  of  unprime  skins  wiU  no  doubt  greatly  improve  condi- 
tions in  this  respect. 

White  trappers  as  a  rule  will  not  catch  an  animal  with  an  unprime 
skin  if  they  can  help  it.  The  Indians  are  less  particular.  As  they 
use  as  food  the  flesh  of  many  of  the  species  of  fur  animals  they  will 
be  disposed  to  pay  very  little  attention  to  close  seasons  or  the  condi- 
tion of  the  fur  but  will  kill  the  animals  at  any  time  when  they  may 
desire  them  for  food.  However,  if  the  trader  wiU  refuse  to  purchase 
unprime  skins  the  Indians  will  doubtless  do  less  trapping  out  of 

season. 

Dealers  on  the  Arctic  coast  claim  that  under  the  regulation  regard- 
ing white  foxes  none  can  be  caught  in  that  region.  From  November 
to  March  there  are  continual  snow  storms  and  heavy  winds  which 
render  trapping  impossible.  They  claim  that  very  Uttle  trapping 
can  be  done  until  toward  the  last  of  February  and  that  the  fur 
remains  thoroughly  prime  until  in  May, 
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— TRUNCILLA  WALKERI.  NEW  SfeciES. 


O  THE  ASCENT  Of 


THE  MUSSELS  OF  THE  CUMBERLAND  RIVER  AND  ITS 

TRIBUTARIES. 


By  Ohablsb  B.  Wilson  and  H.  Walton  Clark. 


INTRODUCTORY. 


The  purpose  of  this  investigation  was  to  ascertain  the  distribution^ 
relative  abundance,  and  habits  of  the  various  mussel  species  living 
in  the  river  and  its  tributaries,  and  to  make  an  intelligent  appraisal  of 
the  mussel  resources  of  the  river  from  a  commercial  standpoint. 

The  party  was  under  the  supervision  of  Dr.  Robert  E.  Ck)kery 
director  of  the  United  States  Biological  Station  at  Fairport,  Iowa,  who 
furnished  general  instructions  to  be  used  by  all  field  parties  engaged 
in  mussel  investigations.  In  addition  to  the  authors,  the  party 
included  the  late  Mr.  J.  F.  Boepple,  the  shell  expert  of  the  Fairport 
station,  and  Mr.  Ernest  Danglade,  now  scientific  assistant  in  the 
Bureau  of  Fisheries,  each  of  whom  contributed  fuUy  as  much  as  either 
of  the  authors  to  the  success  of  the  investigations. 

The  work  was  begun  about  May  10  near  the  mouth  of  the  Cumber- 
land River,  and  conducted  thence  upstream  through  the  State  of 
Kentucl^  and  into  Tennessee  as  far  as  Clarksville.  During  the  pre- 
vious year  it  had  been  carried  from  Pineville,  Ky.,  to  Celina,  Tenn. 
Accordingly,  it  was  now  resumed  at  Celina,  where  the  Obey  River^ 
a  tributary  of  the  Cumberland  from  the  south,  was  investigated. 
Thence  the  work  continued  slowly  down  the  Cumberland  itself. 

From  Jellico,  Tenn.,  and  WiUiamsburg,  Savoy,  Corbin,  Livingston, 
and  Barbourville,  Ky.,  as  centers,  the  upper  portions  of  the  Cumber- 
land River,  the  Clear  Fork,  Big  South  Fork,  Laurel  and  Rock.Castb 
Rivers  were  examined.  Neither  the  main  river  nor  any  of  these 
tributaries  i9  navigable  for  a  boat,  so  that  the  investigations  had  to 
be  conducted  by  team,  driving  along  the  banks  or  visiting  convenient 
fords  and  shallows. 

The  party  then  drove  by  team  from  Williamsburg  to  the  Cumber- 
land Falls,  proceeded  again  by  team  from  the  falls  to  Parkers  Lake 
station,  and  thence  by  rail  to  Bumside,  Ky.  This  is  the  head  of 
steamboat  navigation  on  the  river,  and  here  a  small  boat  w6s  con- 
structed in  which  to  proceed  down  the  main  river,  thus  completing 
the  survey  of  the  entire  river» 
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During  all  these  investigations  the  methods  followed  by  the  two 
divisions  of  the  party  were  made  as  different  as  possible  in  order  to 
cover  the  field  more  thoroughly.  Mr.  Boepple  used  the  crowfoot 
dredgCi  tongs,  and  mussel  rake,  and  worked  the  deeper  portions  of  the 
liver.  The  rest  of  the  party  covered  the  shallower  water,  nffles,  sand 
bars,  and  smaller  tributaries,  and,  of  course,  obtained  the  mussels  by 
wading. 

A  carefi)l  record  was  kept  of  the  temperature  of  the  water  at  the 
various  stations,  and  as  often  as  seemed  advisable  samples  were 
taken  for  subsequent  analysis. 

In  addition  to  making  original  observations  the  party  secured  as 
much  information  as  could  be  obtained  from  local  fishermen  and 
clammers  with  reference  to  the  location  of  the  mussel  beds,  past  and 
present  operations  upon  them,  and  the  finding  of  pearls  and  baroques. 

For  such  information  we  are  particularly  indebted  to  the  following 
persons:  Mr.  Walter,  of  Dover,  Tenn.,  an  extensive  dealer  in  shells; 
Mr.  Samuel  Dabbs,  a  clammer  of  Dover;  Mr.  M.  K.  Clark,  proprietor 
of  the  blank  factory  at  Clarksville,  Tenn.;  and  Mr.  Cicero  Harris,  a 
boatman  who  had  floated  down  from  the  upper  part  of  the  river  fishing 
and  clamming,  and  who  knew  the  river  more  intimately  than  anyone 
else  it  was  our  fortune  to  meet.  To  these  gentlemen  as  well  as  to 
many  others  who  extended  favors  and  assistance  whenever  oppor- 
tunity offered,  our  sincere  thanks  are  tendered. 

As  fast  as  they  were  obtained,  the  samples  of  water  and  specimens 
were  shipped  to  the  biological  station  at  Fairport.  The  shells  were 
subsequently  identified  and  studied  by  the  principal  author  with  the 
results  herein  set  forth. 

THE  CUMBERLAND  RIVER. 
GENERAL  DESCRIPTION. 

The  main  bvanch  of  the  Cumberland  River  rises  among  the  foot- 
hills of  the  Pine  Mountains,  in  the  southeastern  comer  of  Kentucl^. 
It  flows  southwest  along  the  eastern  side  of  the  mountains,  receiving 
many  tributaries.  Near  Pineville  it  turns  at  a  right  angle  and  flows 
northwest  through  a  wide  gap  in  the  mountains,  and  then  swings  to 
the  south,  its  general  course  being  that  of  a  half  circle,  convex  toward 
the  north.  At  State  Line,  in  Monroe  County,  it  crosses  into  Tennes- 
see, its  general  course  in  the  latter  State  being  also  that  of  a  half 
circle  but  convex  toward  the  south. 

At  Tobaccoport,  in  Stewart  County,  it  crosses  the  State  line  back 
into  Kentucky,  flows  northwest  and  enters  the  Ohio  at  Smithland, 
only  12  miles  above  the  mouth  of  the  Tennessee  River  at  Paducah. 
The  distance  from  the  source  to  the  mouth  in  a  straight  line  is  about 
325  milesi  but  the  river  is  so  extremely  crooked  that  its  total  length 
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is  nearly  750  miles.  Its  principal  tributaries  are  the  Laurel  and  Rock- 
castle Rivers  from  the  north,  which  join  it  within  a  few  miles  of  each 
other  at  the  southwestern  comer  of  Laurel  County,  Ky.;  the  Big 
South  Fork,  whose  mouth  is  at  Bumside,  Ky.;  the  Obey  River  from 
the  south  at  Celina,  Tenn.;  Roaring  River,  from  the  south,  at  Gaines- 
boro  Landing,  Tenn.;  Caney  Fork,  from  the  south,  at  Carthage, 
Tenn.;  Stones  River,  from  the  south,  15  miles  above  Nashville, 
Tenn.;  Harpeth  River,  from  the  south,  at  Pardue,  Tenn.;  and  the 
Red  River,  from  the  north,  at  Clarksville,  Tenn. 

The  Cumberland  is  navigable  during  high  water  from  its  mouth  to 
Bumside,  Ky.,  a  distance  of  525  miles,  and  a  system  of  locks  is  in 
process  of  construction  which  will  make  navigation  possible  during 

the  entire  year. 

PHTSIOGRAPHT. 

The  area  drained  by  the  river  and  its  tributaries  is  about  25,000 
square  miles,  and  embraces  mountain  ranges,  a  continental  plateau 
(the  Cumberland  Plateau),  and  lowlands.  Along  the  upper  reaches 
of  the  river  among  the  Cumberland  and  Pine  Mountains  in  the  eastern 
portion  of  the  plateau  the  rocks  are  largely  Cambrian  sandstone; 
through  the  remainder  of  the  plateau  and  the  long  stretch  of  lowlands . 
they  are  almost  universally  limestone.  The  dividing  line  is  at 
Cumberland  Falls  in  the  western  part  of  Whitley  County,  Ky.,  where 
the  river  plunges  over  a  wall  85  feet  in  height.  From  the  source  to 
the  falls  tiie  river  has  nowhere  cut  its  channel  very  deep;  below  the 
falls,  and  especially  through  the  plateau,  the  banks  are  lined  almost 
continuously  with  high  limestone  cliffs,  filled  with  caves  and  roughly 
weathered.  The  faces  of  these  cliffs  furnish  abundant  evidence  of  past 
upheavals  in  numerous  faults  and  contortions  of  the  strata,  as  well 
as  in  repeated  anticlinal  and  synclinal  folds,  differing  considerably 
in  intensity  at  different  locaUties. 

Above  iJie  falls  the  river  valley  is  comparativdy  narrow,  but  below 
the  falls  it  widens  somewhat,  and  the  river  winds  back  and  forth  in 
broad  and  then  in  shorter  curves,  with  cliffs  now  on  one  side  and  now 
on  the  other. 

So  evenly  has  the  channel  been  worn  down  through  the  soft  lime- 
stone that  there  are  no  rapids  of  any  importance  below  the  falls,  and 
steamboats  can  run  from  the  mouth  up  to  Bumside  in  Pulaski 
County,  Ky.,  within  comparatively  few  nules  of  the  falls,  as  already 
stated.  TJbis  makes  the  river  easy  to  navigate  for  two-thirds  of  its 
entire  length,  and  since  it  runs  through  a  great  region  remarkable  for 
its  mineral  and  agricultural  resoiurces  and  its  large  forests,  but  with  a 
physical  contoiu:  which  makes  the  building  of  railroads  exceedingly 
expensive,  the  Cumberland  is  destined  to  be  one  of  the  most  important 
conomercial  highways  of  the  United  States. 
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COia>ARISON  WITH  MAUMEE  AND  KANKAKEE  RIVERS. 

Both  the  Maumee  and  Kankakee  Rivers,  which  were  examined  by 
the  present  authors,  are  situated  in  regions  profoundly  modified  by 
the  great  glacier.  In  their  basins  the  ice  mass  first  removed  the 
entire  fauna  and  flora,  and  when  it  melted  estabUshed  new  channels 
by  which  the  river  was  restocked. 

The  Cumberland  Valley  presents  an  entirely  different  history.  It 
is  situated  in  a  region  which  is  geologically  very  old  and  which  has 
not  been  much  disturbed  since  its  first  upheaval,  except  by  the  ordi- 
nary forces  of  weathering  and  erosion  and  the  subsequent  formation 
of  mountains.  The  Cumberland  and  Pine  Mountains,  as  well  as  the 
great  Cumberland  Plateau,  are  portions  of  the  Appalachian  system, 
and  the  wrinkling  which  formed  them  took  place  toward  the  close  of 
the  Upper  Silurian  period.  Originally  very  m«ch  higher  than  at  the 
present  day,  they  have  gradually  yielded  to  weatherirg  and  erosion, 
but  are  otherwise  uncharged.  The  great  glacier  reached  only  a  little 
below  the  Ohio  River,  which  is  far  to  the  north  of  the  Cumberland 

"Vallev 

CHARACTERISTICS  OF  THE  MUSSEL  FAUNA. 

Consequently  a  primitive  fauna  and  flora  are  to  be  looked  for  in 
this  valley,  one  that  began  with  the  very  origin  of  the  valley  itself, 
and  has  been  gradually  developing  ever  since  without  any  serious 
disturbance;  and  in  fact  the  best  American  authorities  regard  the 
Mississippi  Valley  as  the  original  home  of  fresh-water  mussels  upon 
this  continent,  the  rest  of  the  rivers,  ponds,  and  streams  having  been 
populated  from  this  source.  Some  authorities  even  say  that  there  is 
evidence  to  show  that  this  fauna  developed  first  in  the  New  World  and 
then  spread  to  the  Old  World.  However  that  may  be,  it  is  certain 
that  the  Mississippi  area  has  the  greatest  diversity  of  species  and  the 
most  magnificent  shells  to  be  found  anywhere  in  the  world. 

The  Cumberland  and  Tennessee  Valleys  are  among  the  very  oldest 
portions  of  the  Mississippi  region,  and  are  conmionly  looked  upon  as 
the  center  of  this  wonderful  mussel  fauna.  Accordingly  we  should 
expect  to  find  in  them  a  great  diversity  of  species,  some  of  which 
would  be  found  nowhere  else,  and  that  such  is  the  case  has  been  well 
shown  by  many  conchologists.  Over  80  different  forms  of  mussels 
have  been  reported  from  the  Cumberland  River,  and  the  present 
examination  has  added  3  others.  This  is  considerably  more  than 
twice  the  number  found  in  the  Maumee  or  the  Kankakee  River 
systems,  and  is  a  remarkably  large  representation  compared  with  any 
river  of  equal  size.  A  few  of  these  species  have  never  been  reported 
from  any  other  locality,  but  the  great  majority  are  common  to  the 
southern  portion  of  the  Mississippi  system.  Such  of  these  as  were 
found  during  the  present  examination  are  enumerated  on  pages  14 
to  19. 
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GEOGRAPHIC  DISTRIBUTION  OF  THE  MUSSELS. 
CONTRAST  BETWEEN  THE  BIYEB  ABOVE  AND  BELOW  THE  FALLS. 

The  Cumberland  Falls  establish  a  natural  barrier,  dividing  the  river 
into  an  upper  one-third  and  a  lower  two-thirds,  between  which  there 
can  be  practically  no  interchange  of  animal  life,  and  very  radical 
differences  appear  in  the  mussel  fauna.  Above  the  falls  only  a  very 
few  species  of  mussels  are  found,  and  these  are  considerably  dwarfed. 
Unio  gihbosus  is  the  only  species  in  any  abundance,  and  rarely  one 
may  find  examples  of  Lampsilis  ovata,  Aldsmidonta  minor,  and  Ano^ 
dontoides  ferussaciana.  This  scarcity  of  species  is  as  much  due  to  the 
fact  that  all  the  conditions  are  unfavorable  (see  p.  23)  as  it  is  to  the 
lack  of  intercourse  past  the  falls,  and  in  all  probability  there  would 
be  very  little  profit  in  stocking  the  river  above  the  f  aUs  with  mussels. 
Indeed  we  were  told  that  some  LampsUis  ovata  were  taken  from  below 
the  falls  and  transplanted  to  the  nver  above  about  seven  years  ago, 
with  visible  results,  possibly,  in  the  few  dwarfed  specimens  of  this 
mussel  now  present  in  the  upper  river. 

In  the  river  below  the  falls  conditions  are  totally  different.  In 
the  very  pool  at  the  base  of  the  falls  were  obtained  19  species  of 
mussels,  all  of  them  of  normal  size  and  perfectly  healthy.  And  from 
this  point  down  to  the  Ohio  every  portion  of  the  river  bed  that  is  at 
all  suitable  for  mussels  is  fairly  covered  with  them. 

Much  of  this  part  of  the  river  has  been  thoroughly  worked  over 
by  agents  of  the  button  factories,  and  the  location,  extent,  and  pos- 
sibilities of  the  various  beds  are  well  known.  Some  clammers  even 
have  a  memorandum  list  of  the  beds,  giving  the  percentages  of  usable 
and  useless  shells  in  each.  Many  of  these  beds  have  been  worked 
for  some  time,  a  few  of  them  as  long  as  10  years,  and  an  inmiense 
number  of  sheUs  have  been  taken,  as  many  as  200  to  300  tons  from 
some  of  them.  But  in  spite  of  the  great  number  of  mussels  taken 
out,  the  river  as  a  whole,  according  to  general  accounts,  does  not 
show  any  marked  depletion  except  In  one  or  two  restricted  locaU- 
ties.  On  the  contrary,  a  comparison  of  many  beds  in  the  vicinity 
of  Celina,  Tenn.,  examined  by  Mr.  Boepple  in  1910  and  again  in 
1911,  showed  a  considerable  increase.  Tins  was  especially  true  of 
beds  situated  above  the  silt  in  the  back  water  from  the  various 
lock  dams.  Such  places  seem  peculiarly  suited  to  rapid  mussel 
growth,  and  furnish  thereby  a  valuable  suggestion  as  to  the  best 
locaUties  for  artificial  propagation. 

Of  course  the  mussels  that  were  too  close  to  the  dams,  or  that  were 
in  the  mouth  of  tributaries  filled  with  back  water  from  the  dams, 
would  be  killed  by  the  increased  deposit  of  silt,  and  the  rise  of 
water  from  behind  the  dams  makes  it  harder  to  secure  the  mussels. 
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On  the  wholei  however,  the  benefits  seem  greater  than  the  disad- 
yantages. 

Incidentally  it  is  worthy  of  note  that  the  water  privileges  at 
Cumberland  Falls  have  been  leased  to  a  company  which  has  aheady 
begun  operations  toward  estabUshing  a  power  plant  for  furnishing 
electricity  to  Louisville  and  other  cities. 

FAUNISTIO  DrriSIONS  OF  THE  BHTEB  BELOW  THE  FALLS. 

For  our  present  purpose  we  may  divide  the  river  below  the  falls 
into  four  sections,  fairly  well  separated  by  natural  conditions,  and 
by  differences  in  the  relative  numbers  of  the  various  mussels.  These 
sections  wiU  be  discussed  in  order,  beginning  at  the  faUs  and  pro- 
ceeding toward  the  mouth  of  the  river. 

First  section,  from  Cumberland  Falls  to  Celina,  Tenn.,  175  miles, — 
While  there  are  numerous  and  rich  mussel  beds  along  this  portion 
of  the  river,  there  is  no  commercial  clamming.  This  is  chiefly  due 
to  the  high  percentage  of  culls,  small  species,  and  pinks,  the  latter 
mostly  elephant-ear  (Unio  crassidens).  The  most  important  com- 
mercial mussel  is  the  southern  mucket  (TiampsUis  ligamentina  gibba). 

The  elephant-ear  is  not  killed  in  any  great  numbers  by  pearlers 
because  it  is  not  looked  upon  as  a  pearl-bearing  species,  while  other 
mussels,  supposed  to  contain  pearls,  are  often  nearly  exterminated. 
Up  to  the  present  time,  moreover,  this  mussel  has  been  refused  by 
the  buyers  for  button  factories.  Consequently  it  has  been  neg- 
lected or  culled  out  by  the  fishermen  in  the  lower  sections  of  the 
river  and  left  comparatively  free  to  breed,  the  glochidia  to  be  picked 
up  by  fish  and  carried  up  toward  the  faUs.  Natural  conditions  have 
in  some  way  also  given  the  purple  spike  ( Unio  gibbosus)  an  advantage 
over  other  species  above  the  falls.  Similar  conditions  may  have 
been  equally  favorable  to  the  closely  related  elephant-ear  below  the 
falls.  Perhaps  these  considerations  wiU  help  to  explain  their  pre- 
ponderance in  these  two  localities. 

There  are  19  mussel  beds  in  this  section  of  the  river  and  the  pro- 
portion of  commercial  sheik  and  culls,  together  with  the  size  of 
the  bed  and  the  land  of  bottom,  are  shown  in  the  following  table: 
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The  table  shows  at  a  glance  that  the  proportion  of  culls  is  so  large 
in  nearly  every  one  of  tJie  beds  that  they  yield  but  a  poor  profit  to 
the  clammer. 

The  conditions,  however,  are  everywhere  favorable  to  mussel 
growth,  as  is  'evidenced  by  the  number  and  variety  of  the  shells. 
Theee  mussel  beds  each  contain  a  fair  proportion  of  commercial 
shells,  three  of  which,  the  southern  mucket,  the  butterfly,  and  the 
Ohio  River  pigtoe,  might  well  be  propagated  artificially.  In  this 
way  the  preponderance  of  culls  coiild  be  greatly  reduced  in  a  few 
years,  if  not  wholly  overcome. 

Although  there  is  no  clamming,  there  is  considerable  pearling  in 
this  section  of  the  river  and  large  piles  of  shells  were  found  in  a  number 
of  places  where  the  pearlers  had  left  them.  This  was  especially  true 
at  Fords  Island,  Mill  Springs  Bar,  below  Lock  21,  Wells  Island, 
Selfs  Shoals,  and  Champs  Shoals.  It  will  be  noticed  that  in  coming 
down  the  river  the  first  pigtoes  were  found  at  Mill  Springs  Bar  and 
the  second  lot  at  Indian  Creek  Shoals. 

Second  section,  from  Cdina  to  NashvUU,  Tenn.,  190  mUea. — The 
m\)ssel  beds  increase  a  little  in  number  and  considerably  in  size 
along  this  section  of  the  river,  and  in  consequence  there  b  more 
commercial  shelling.  The  percentage  of  pinks  and  spikes  steadily 
decreases,  especially  that  of  the  former,  and  there  is  a  corresponding 
increase  in  the  commwcial  species.  The  Ohio  River  pigtoe  becomes 
the  most  common  button  shell,  while  the  elephant-ear  not  only 
decreases  in  numbers,  but  partially  changes  its  col<n-,  and  with 
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white  nacre  it  answers  fairly  well  for  button  making.  The  condi- 
tions are  even  better  suited  for  mussel  propagation  than  in  the  pre- 
ceding section. 

The  following  table  gives  the  percentages  of  the  various  mussel 
species  and  other  useful  data: 

SxcoND  SscnoN,  Ckldxil  to  Nashyillx,  Tbnn. 


Percentage  of  oommeroial 
shells. 

Percentage 
of  culls. 

Conditions. 

Ifusadbada. 

1 

25 

20 

5 

20 

6 
20 
20 
20 
10 
10 

3 
20 
30 
20 
20 

Ai 

1 

JQ 
55 

1 

1 

04 

1 

1 

a 

o! 

OQ 

SiMofbed. 

Kind  of 
bottom. 

r 

1^ 

So 

LairysBhoab 

30 
25 

15 
10 

•  •  •  • 

•  •  «  • 

5 
10 

5 

10 

3 

5 

17 
20 

•  •  •  • 

Small 

..  .do. ..... 

Gray  el 

•F. 

•F. 

Roses  Bar 

...do.. . ... 

Oainesboro  Landimr 

85 
5 

10 

m  •  •  • 

4 

•  •  •  • 

...do 

Large 

Ifediom... 
...  do . . • • . • 

...do 

Sand  and 
mad. 

Gravel 

. .  .do.  • . . .. 

•  •  •• 

30 

20 
15 
15 
25 
5 
40 
37 
36 
25 
15 
40 

10 

15 
15 
15 
10 
5 
10 
10 
10 
10 
10 
10 

1 

•  «  •  • 

1 

3 

1 

•  •  ■  • 

3 
5 
0 
5 

5 

20 
10 
15 
12 
5 
4 
18 
15 
10 
12 
10 

10 

•  •mm 

3 

•  *  •  • 

•  •  •  ■ 

0 
3 
3 

1 
5 
6 

30 

17 
20 
20 
25 
70 
20 

4 
15 

6 
12 

5 

8«lHj«irT!|iiind... 

80 

79 

Phfllim  Rnmch ......   ,       , , . , 

OpftdwlflT<«lftnd.........x   ..... 

Large 

...  do ...... 

80 

83 

Jobn<«ori9  Kddy. .  x .  . . 

SmSl 

...do. . . ... 

Bmslvys  Bar .  ^ . . 

Large 

Cotton  Bar 

3 
3 

10 

•  •  •  • 

3 

...do. ..... 

...do 

Puryears  Bar 

10 

...do...... 

. ..do. ..... 

83 

O^lm  TnlAnd . , 

...do 

...  do  •  • .  • .  • 

83 

86 

Coles  Ferry 

10 
10 

...do...... 

...do. . . . .. 

T-'lndsl<*yfi  f sHnd 

1 
2 

8 
5 

. .  ■  do .**•■• 

.  .  .do.  •  .  •  a. 

91 
84 

86 

wnis  Island 

...  do ....  a • 

...do.. .... 

85 

In  addition  to  the  beds  above  enumerated,  small  and  not  very- 
profitable  ones  were  reported  by  local  clammers  at  Bullards  Gap, 
8  miles  below  Simpsons  Island;  at  Wartrace  Creek  Bar,  4  miles 
further  down  the  river;  at  Pinks  Bar,  2  nules  below;  at  Lower 
Holliman  Island,  a  mile  below  Phillips  Branch;  at  the  head  of 
Sullivans  Island,  5  miles  lower;  at  the  foot  of  the  sand  shoals  near 
Haneys  Landing;  at  Turkey  Creek  Shoals,  just  above  Carthage;  at 
Hunters  Point,  a  mile  below  Lock  No.  5;  at  the  mouth  of  Spring 
Creek,  5  miles  above  Cairo;  at  the  foot  of  Cunningham  Island, 
2  miles  nearer  Cairo;  at  Mauskers  Island,  just  above  Edgefield  Junc- 
tion; and  at  Priestly  Shoals,  5  miles  above  Nashville. 

At  Gainesboro  Landing  the  mussels  were  all  obtained  from  Roar- 
ing River,  a  tributary  of  the  Cumberland  from  the  south  (see  p.  29). 

At  Cotton  Bar  12  tons  of  shells  were  cribbed  along  the  bank,  of 
which  60  per  cent  were  pigtoes;  washboards,  monkey-faces,  and 
butterflies  were  also  common.  Simpsons  Island  was  the  highest 
point  on  the  river  where  clammers  were  found  actually  at  wo/k. 

Muskrats  were  making  heavy  inroads  into  the  mussel  beds  at  several 
places,  notably  at  Puryears  Bar,  at  Mauskers  Island,  and  Hills  Island. 
All  the  piles  of  sheUs  left  by  these  animals  showed  that  they  have  a 
decided  preference  for  pigtoes. 
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Third  Beclion,from  Nashville  to  Dover ^  Tenn.,  105  miles. — ^Thia  por- 
tion of  the  river  has  been  more  thoroughly  worked  by  the  clammeis 
than  has  any  other.  It  contains  the  largest  and  most  valuable  mussel 
beds  of  the  entire  river,  and  the  location  of  all  the  beds,  together  with 
their  size  and  relative  value,  are  well  known.  The  proportion  of 
merchantable  shells,  moreover,  has  increased  until  there  is  no  longer 
any  locality  in  this  part  of  the  river  where  the  pinks  and  spikes  pre- 
ponderate.  The  Ohio  River  pigtoe  still  continues  to  be  the  most 
common  and  valuable  commercial  shell,  but  the  niggerhead  becomes 
a  close  second  and  from  Clarksville  to  Dover  outranks  the.  pigtoe. 

So  much  does  the  commercial  clamming  increase  and  so  great  is  the 
influence  of  the  ready  local  market  for  shells  that  pearling  as  a  dis- 
tinctive vocation  practically  disappears.  Every  clammer  is  on  the 
watch  for  such  pearls  as  may  be  found  in  the  shells  which  he  cleans 
for  the  market,  but  there  is  very  little  himting  for  pearls  with  no  other 
object  in  view.  This  increase  in  the  commercial  clamming  is  due 
almost  entirely  to  the  activity  of  the  button-blank  factory  at  Clarks- 
ville, near  the  center  of  this  third  portion  of  the  river,  which  furnishes 
a  convenient  market  for  all  the  shells  taken  in  the  vicinity. 

The  proprietor  of  this  factory,  Mr.  M.  K.  Clark,  Ls  much  interested 
in  everything  that  pertains  to  clamming,  and  with  his  assistance  sev- 
eral thousand  glochidia  of  the  yellow  sand-shell  were  taken  from  ripe 
female  mussels  and  placed  in  tubs  of  water  with  small  fish  caught  in 
adjacent  ponds.  After  the  young  mussels  had  fastened  themselves 
to  the  fish  the  latter  were  turned  loose  in  the  river.  This  was  the 
first  time  that  mussels  had  ever  been  artificially  planted  in  the 
Cumberland.  Mr.  Clark  also  gave  us  most  of  the  data  for  the  follow- 
ing table  of  mussels  beds : 

Third  Section,  Nashtillb  to  Doybb,  Tknn. 


Hiu8dbed& 


Peoltentlary  Bar 

Robertaons  Island 

Ctowen  Island 

Harpeth  Island 

Hair  Pone  Bar 

Bartons  Creek 

Cotton  OJn  Bar 

Seven  Iflle  Ferry 

OoiMTB  Bar 

Clarksvme 

Trices  Landing 

Meeks  Spring 

Martins  BhoaJs 

Hematite  Bed 

Garbondale  Bed 

Yellow  Creek  Towhead. 

SalknrsRest 

Wild  Gat  Creek 


Percentage  of  commercial 
shells. 


JB 
o 


8 

5 
5 
5 
6 
3 
8 
5 


5 
6 


20 
40 
50 
46 
10 
10 
15 
24 
66 

ao 

63 

74 
38 
20 
25 
30 
30 
25 


10 
10 
5 
5 
15 
10 
10 
20 
10 
20 
28 
7 
15 
35 
20 
20 
25 
20 


i 


QQ 


15 
5 
6 
5 

5 
5 
7 
5 
10 


10 
8 
5 
8 
10 
10 
6 


I 

I 


8 

2 
5 
2 
5 
5 
1 
6 


5 

5 


A 

I 

t 


10 
10 
5 
10 
20 
15 
10 
15 
15 
10 
8 
8 
15 
15 
20 
15 
15 
12 


Percentage 
of  culls. 


I 

Pi 

ca 


6 
6 

5 
1 
6 
6 
14 
1 
5 
i 


3 
3 


J 


15 

15 

25 

15 

2 

10 

30 

5 

8 

10 

7 

1 

2 

6 

1 

5 

4 

6 


0-3 


15 

10 

5 

5 

80 

15 

10 

6 


10 

10 
5 
7 

10 


Conditlans. 


SiMofbed. 


Large 

..do 

Very  large. 

..do 

...do 

Ifediom... 

...do 

Large 

,..do 

I  ■  cUw*  •  •  •  •  • 

...do 

I  •  aUWa   «  •  •  •  • 

>  «   m  UU  ■    ■   •  •   •  • 

Small 

Lar^ 

>  *  sUV* • • • • • 

>  m    •  UV  •     ■    •    •    *    • 

..do 


Kind  of 
bottom. 


OraTel.... 

...do 

...do 

Mud 

Gravel 

Rocks 

...do 

Mud 

Qravel.... 

...do 

...do 

•   •   a'lv*    •   •   ■   •   ■ 

I  a  •  VlU  •••••• 

■  •  •  UU  •   *  •  •  •  • 

..do 

...do 

>  •  •vIV*  ■  ■  •  •  • 

..do 


B^ 

s 


I 


80 


81 


86 


•F. 
83 


78 


88 
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There  are  also  small  beds  containing  a  limited  number  of  market- 
able species  at  the  following  localities:  Just  below  Lock  No.  1,  along 
the  north  bank  of  the  river,  badly  depopulated  by  sand  dredges;  near 
the  Tennessee  Central  Railroad  bridge,  also  along  the  north  bank;  at 
Whites  Creek  Bar,  considerably  dug  up  by  sand  dredging;  along  the 
mouth  of  Indian  Creek,  20  miles  below  Nashville;  below  Lock  A  on 
the  south  bank  of  the  river;  at  Betsytown  on  a  very  rough  and  rocky 
bottom;  at  Davis  Eiffle  extending  diagonally  across  the  river;  oppo- 
site the  pimiping  station  of  the  Clarksville  waterworks;  at  Kentucky 
Landing  and  Red  Rock  Landing,  the  latter  bed  nearly  worked  out; 
at  Palmyra  Island  along  the  west  bank  of  the  river;  at  Cumberland 
Gty  just  below  the  steamboat  landing;  and  at  Wells  Island,  2  miles 
farther  down  the  river. 

Thus  the  third  section  of  the  river  contains  a  larger  number  of 
mussel  beds  than  any  of  the  other  sections,  and  the  beds  are  richer 
both  in  numbers  and  species  of  mussels.  It  is  the  section  of  the  pig- 
toe  and  niggerhead  mussels,  and  those  species  are  the  most  abundant 
button  shells.  There  has  also  been  a  marked  increase  in  the  yellow 
sand-shell  and  the  monkey-face. 

This  portion  of  the  river,  however,  is  also  the  nearest  to  the  center 
of  demand,  and  consequently  its  beds  have  been  worked  longer  and 
harder  than  any  of  the  others.  The  most  of  them  do  not  show  any 
signs  of  depletion  but  remain  as  rich  as  when  the  work  first  began. 
The  most  important  beds  are,  for  the  conchologist,  the  one  at  Half 
Pone  Bar,  where  the  smaller  and  rarer  species  are  specially  abimdant, 
and  for  the  button  man  the  one  at  Guisers  Bar,  which  has  yielded 
rich  returns  through  a  long  series  of  years;  in  fact,  from  the  very 
beginning  of  work  here  on  the  river. 

Fourth  section,  Dover  to  Smithland,  Ky,,  86  miles. — ^While  this 
section  is  not  as  well  known  as  the  preceding,  and  has  not  been 
worked  as  much,  it  probably  contains  as  many  and  as  valuable 
mussels. 

The  center  of  demand  was  still  the  blank  factory  at  Clarksville, 
to  which  all  the  shells  have  to  be  transported  up  the  river.  But  a 
sort  of  secondary  center  has  been  established  at  Dover,  Term.,  where 
Mr.  Walter,  one  of  the  leading  merchants  of  the  town,  purchased 
most  of  the  local  shells  and  hired  most  of  the  clammers.  Further- 
more, the  business  in  this  part  of  the  river  was  conducted  in  the  most 
approved  and  up-to-date  manner.  The  boats  were  towed  to  and  from 
the  mussel  beds  by  small  launches,  the  mussels  themselves  were  con 
veyed  from  the  boats  up  the  steep  river  bank  by  steam  power,  and 
were  finally  cleaned  by  steam  conveyed  to  the  pans  in  a  pipe  from  the 
engine. 
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FOUBTH  SscnON,  DOYBR  TO  THE  OmO   RiVBB. 


Ifiusdbeda. 


ElkOMkSboab... 

W&ltfln  Gamp. . 

Balllslaiid 

Olueow  Landing. . . 

Dover  laland 

Jones  LandiDg 

Untoo,  Ky 

Donaisoos  Landing. 

OuiUm.Ky. 

EddTTiUeBar 

KuttKw^Kj 

Money  Cuff. 

MnsMl  Shoals 


Peroentags  of  oommerclal 
shells. 


77 
10 
70 
M 
70 
70 
76 
56 
54 
26 
21 
9 
20 


11 
26 

9 
12 
14 

6 
10 
15 
25 
26 
45 
51 
62 


9 

CO 


10 


8 
6 

4 
5 


4 
SI 

a 


1 

5 
8 


8 
6 

8 

5 

34 

17 

37 

6 


Si 


3 

15 

2 

6 

4 
6 
5 
7 
5 
6 
4 


Percentage 
of  culls. 


I 

OQ 


8 


1 
2 


a 


r 

OQ 


4 

6 

3 

14 


2 
2 

4 
2 
6 
4 
2 
S 


8 
5 
5 


8 


CondltioiM. 


Siseofbed. 


Large. 

...do.., 

...do.., 

...do... 

...do... 

...do.. 

...do.., 

...do.., 

...do.. 

...do.. 

...do.., 

...do.. 

...do.. 


Ktaidof 
bottom. 


n 


I 


OraTd, 

...do... 

..do... 

...do... 

...do.., 

..do... 

...do... 

...do... 

..do... 

Rocks., 

Gravel. 

...do... 


.do. 


•J^. 


95 
84 
85 
02 
84 
86 


I 


I 


70 
78 
75 
76 
74 
73 


Mussel  Shoals  was  the  lowest  point  visited  on  the  river,  but  from 
reports  given  by  the  clammers  the  niggerhead  continues  to  be  the 
prominent  shell  down  to  the  mouth  of  the  river. 

The  number  of  beds  in  this  section  of  the  river  is  fully  equal  to 
that  of  the  preceding  section,  but  they  have  not  been  worked  as  much 
because  they  are  farther  away  from  the  center  of  demand  and  require 
transportation  up  the  river  to  darksville.  The  niggerhead  gains 
steadily  in  its  percentage  and  at  Canton  passes  the  pigtoe,  and  then 
continues  to  increase  down  to  the  mouth  of  the  river.  There  is  also 
a  steady  decrease  in  the  amount  of  culls,  until  at  and  below  Canton 
nearly  all  the  shells  obtained  were  marketable.  Of  course,  this 
means  much  to  the  clammer,  as  it  does  away  with  the  necessity  of 
sorting  the  shells  and  handling  over  the  culls. 

TABULAR  STATEMENT  OF  DISTRIBUTION  OF  SPECIES. 

In  the  table  herewith  given  is  expressed  the  distribution  of  every 
species  of  mussels  obtained  by  the  party  in  the  Cumberland  River 
and  its  tributaries.  Where  the  mere  presence  of  a  species  is  all  that 
is  desired,  it  is  indicated  by  an  X.  The  percentages  of  the  more 
important  commercial  species  are  indicated  by  numbers.  The  totals 
represent  the  actual  number  of  specimens  obtained.  In  order  to 
catch  the  eye  readily,  all  the  side  stations  not  on  the  main  river  are 
printed  in  italics.  All  commercial  species  are  marked  with  an 
asterisk  (*)• 
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RBLATIVB  ABUNDANCE  OF  DIFFERENT  SPECIES. 

In  forming  an  estimate  of  the  relative  abundance  of  the  different 
mussels  in  the  various  beds  many,  things  have  to  be  taken  into  con- 
sideration. 

For  the  clammer's  purpose,  a  count  of  his  entire  catch  would  give 
the  most  reliable  data,  but  this  is  usually  impossible.  It  is  almost  as 
satisfactory  to  take  the  successive  hauls  as  they  come  and  count  the 
various  species  in  each;  the  greater  the  number  of  hauls  counted  the 
more  accurate  the  results  obtained. 

From  the  viewpoint  of  the  conchologist,  however,  such  an  estimate 
is  in  reality  only  a  measure  of  the  extent  to  which  the  species  in  ques- 
tion is  capturable  by  the  clanmier's  gear,  and  for  the  following 
reasons : 

There  are  a  number  of  species  which  never  ''bite"  the  hooks  on  a 
crowfoot  dredge,  or  which  do  so  very  rarely.  Such  species  may  be 
plentiful  in  a  mussel  bed  and  yet  never  appear  in  the  clammer's 
hauls. 

Again,  some  mussels  are  found  only  in  small  numbers  and  around 
the  edges  of  a  bed.  The  clammer  makes  his  hauls  where  the  shells 
are  most  crowded,  through  the  center  of  the  bed,  and  may  miss  these 
altogether. 

The  clammer  throws  away  the  mussels  that  are  too  small  to  use  as 
well  as  those  whose  shells  are  too  thin  or  too  highly  colored.  Such 
shells  ought  to  enter  into  the  percentages  as  much  as  the  more  valu- 
able species,  but  they  do  not  appear  in  the  clammer's  hauls. 

Different  methods  of  clanmiing  produce  very  different  results  in 
the  proportion  of  shells  obtained.  The  crowfoot  dredge,  the  rake, 
the  tongs,  and  wading  each  secure  an  unduly  large  number  of  some 
species  and  an  unduly  small  number  of  other  species. 

To  eniunerate  all  the  shells  obtained  by  all  the  methods  would  give 
the  most  accurate  results,  but  that  is  obviously  impracticable.  When 
the  water  is  low  the  clammer  gets  quite  a  different  proportion  of 
species,  and  may  even  get  different  kinds  of  mussels  from  those 
obtained  when  the  water  is  high. 

Each  of  these  considerations  has  been  kept  in  mind  while  making 
out  the  percentages;  the  clanmier's  hauls  were  counted;  all  the  piles 
of  culls  were  carefully  examined;  all  the  specimens  possible  were 
secured  by  wading  along  the  edges  of  the  beds;  account  was  taken  of 
the  various  shells  found  in  muskrat  piles;  the  relative  stage  of  water 
was  noted,  and,  so  far  as  could  be  done,  allowance  was  made  for  it. 
Then,  too,  there  has  been  a  careful  consideration  of  numerous  cir- 
cumstances which  can  not  be  shown  to  the  reader,  but  which  result 
from  the  authors'  experiences  at  the  different  stations.  Notwith- 
standing all  these  efforts,  the  numbers  must  still  be  regarded  as 
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ap|m>ximate  rather  than  absolute.  But,  even  so,  they  will  be  of 
service  to  the  mussel  fishermen,  for  whom  they  are  primarily  intended. 
Only  a  very  small  percentage  of  the  shells  seen  and  handled  could 
be  kept  for  the  final  collection. 

An  endeavor  was  made  to  retain  typical  specimens  of  each  species 
encountered,  and  also  all  puzzling  and  aberrant  forms,  since  the  latter 
add  much  to  the  actual  knowledge  of  a  species,  though  they  may 
render  positive  identification  more  difficult. 

SUMMARY  OF  MUSSEL  DISTRIBUTION. 

The  practice  of  the  Bureau  of  Fisheries  in  examinbg  a  river  and 
its  tributaries  from  source  to  mouth,  in  regular  order,  throws  unex- 
pected light  on  the  distribution  of  species  which  could  be  obtained 
in  no  other  way.  The  fauna  of  a  river  has  a  coherence  never  found 
and  not  to  be  expected  in  an  artificial  division  of  the  country,  such  as 
a  township,  county,  or  State,  whose  boundaries  are  purely  arbitrary. 
The  larger  the  river  and  the  more  thoroughly  the  main  stream  and  its 
tributaries  are  examined  the  more  illuminating  become  the  results. 
The  study  of  the  entire  fauna  of  the  Cumberland  River  and  its  tribu- 
taries leads  to  the  following  general  conclusions,  which  are  amply 
confirmed  in  all  the  river  faunas  that  have  been  examined: 

1.  When  two  closely  related  forms  differ  essentially  in  their  degree 
of  inflation,  the  flatter  and  less  inflated  one  will  be  found  in  the  upper 
portions  of  the  river  and  in  the  tributaries,  while  the  rounder  and  more 
inflated  one  is  confined  to  the  lower  portions  of  the  main  river,  where 
there  is  a  weaker  current  and  more  mud.  To  this  there  are,  however, 
some  noteworthy  exceptions,  such  as  Symphynota  camplanata. 

2.  The  swiftness  of  the  current,  the  size  of  the  stream,  and  the 
kind  of  bottom  affect  other  shell  characters  besides  that  of  inflation. 
Consequently,  where  there  is  a  mixture  of  conditions  there  is  also  a 
mixture  of  characters,  and  two  species  which  in  other  localities  may 
be  well  defined  and  easily  separated  will  be  found  to  merge  imper- 
ceptibly into  each  other.  In  a  miscellaneous  collection  of  shells  it  is 
easy  to  find  the  blue-point  (Quadrula  undvlata)  from  one  stream  and 
the  three-ridge  (Q.  pKcata)  from  another,  the  southern  mucket 
(LampsUis  ligamentina  gihha)  from  one  locality  in  a  State  and  the 
pocketbook  (£.  verUricosa)  from  another.  But  when  specimens  of  the 
entire  fauna  of  a  river  are  spread  out  on  a  table  in  order  from  the 
source  to  the  mouth  there  is  found  such  a  mingling  of  characters  that 
it  18  often  a  mere  matter  of  individual  judgment  to  determine  some 
of  the  species.  This  is  essentially  true  of  Q,  undulata  and  Q,  perpK-^ 
eata  in  the  upper  portions  of  the  Cumberland. 

3.  Tliere  is  sometimes  a  peculiar  similarity  in  the  faunas  of  widely 
separated  tributariesi  where  the  conditions  at  first  would  seem  to  be 
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▼ery  different.  Such  a  similarity  is  found  in  Roaring  and  Rock 
Castle  Rivers,  although  the  locaUties  are  widely  separated  and  the 
surrounding  country  quite  different. 

4.  Some  species  demand  pecuhar  conditions,  and  their  presence 
or  abundance  in  any  locality  depends  on  the  presence  and  extent  of 
the  favorable  conditions. 

The  washboard  (Q.  "heras)  lives  in  boles  or  depressions  in  the  bottom, 
full  of  soft  mud.  Any  mussel  bed  in  the  Cumberland  that  has  such 
holes  will  be  likely  to  contain  washboards,  whether  that  bed  is  high 
up  the  river  or  low  down  toward  the  mouth,  and  the  percentage  of 
the  washboards  will  depend  on  the  area  covered  with  such  holes. 

6.  The  Cumberland  is  very  different  from  the  Maumee  and  Kan- 
kakee Rivers  in  that  it  shows  a  marked  differentiation  between  small 
and  large  stream  species,  between  the  main  river  and  its  tributaries, 
but  there  is  ve^  little  evidence  of  migration  along  the  main  river 
itself. 

Such  species  as  are  confined  to  the  upper,  middle,  or  lower  portions 
of  the  river  owe  their  habitat  chiefiy  to  the  fact  that  here,  as  else- 
where, they  frequent  smaller  or  larger  streams,  as  the  case  may  be. 

Accordingly,  we  may  distinguish  the  following  classes: 

(a)  Small-stream  species  restricted  to  the  upper  portions  of  the 
river  and  its  tributaries.  Here  belong  seven  species.  Anodanioides 
feruseadanus  was  found  only  in  the  tributaries  and  not  at  all  in  the 
jnain  river.  The  other  six  species,  Lampsilis  perdix,  muUiradiata, 
crbiculaia,  and  punctata,  and  Alasmidanta  minor  and  truncata  are 
distributed  ip  various  tributaries  and  in  the  main  river  both  above 
and  below  the  falls.     None  of  these  are  conunercial  species. 

(b)  Large-stream  species,  restricted  to  the  lower  portions  of  the 
main  river.  There  are  nine  of  these  species,  seven  of  which  are  not 
found  in  any  of  the  tributaries,  viz:  lAinipsUisventricosasndfaMaciosaf 
Ohovaria  retusa  and  ellipsis,  and  Quadrula  heros,  ehena,  sndfragosa. 
The  other  two  species,  Lampsilis  anodantaides  and  Quadrula  undata, 
were  found  in  Harpeth  River  and  the  former  also  in  Red  River  at 
well  as  in  the  main  Cumberland.  The  most  of  these  large-stream 
species  are  good  button  shells,  as  would  be  expected.  Indeed,  the 
only  exception  is  Ohovaria  retusa,  which  is  the  smallest  of  them  all  and 
for  that  reason  the  least  valuable. 

(c)  Species  of  universal  distribution,  which  are  well  scattered 
throughout  the  entire  length  of  the  main  river.  There  are  seven  of 
these  species,  three  of  which,  the  Ohio  River  pigtoe  {Qu/idruUi 
obliqua),  the  pink  warty-back  (Q.  tubercukUa),  and  the  butterfly 
(Plagiola  securis),  are  not  found  in  any  tributary.  The  other  four 
are  the  southern  mucket  (Lampsilis  ligamentina  gibha),  the  pocket- 
book  (L.  ovala),  the  spike  (Unio  giibosus),  and  the  elephant-ear 
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(Z7.  crassidena).  The  last  two^  of  course,  are  cuUs,  but  all  the  others 
are  valuable  commercial  shells. 

(d)  Species  confined  to  restricted  areas,  including  all  of  the  rare 
forms  that  are  of  interest  chiefly  to  the  conchologist.  These  include 
all  of  the  Truncillas,  which  were  found  in  placas  widely  separated  from 
one  another,  and  one  of  which  was  new  to  science;  nine  species  of 
LampsUis — txniata,  picta,  lienosa,  vanuxemensiSy  trdbalia,  parva,  glans, 
Isdvissima,  and  leptodon — all  of  which  are  too  small  or  too  thin-shelled 
to  be  of  any  value.  Dromua  caperatus  and  Symphynota  campJaruUa; 
two  AnodontaSf  imbedUia  and  grandis;  two  Pleurobemas,  clava  and 
crudum;  and  four  Q}iB.dr\jlBS,.undulata,  iuberosa,  ruhiginosa,  and 
granifera.  These  last  four  have  some  commercial  value  but  not  very 
much. 

6.  The  great  bulk  of  the  mussel  fauna  of  the  river  is  thus  made  up 
of  the  seven  universally  distributed  species,  and  two  of  the  large 
stream  mussels — Quadrula  heroa  and  Q,  ebena.  All  the  others  are 
confined  to  such  restricted  areas  or  occur  in  such  small  nmnbers  as  to 
possess  only  an  incidental  or  accessory  value. 

NOTES  ON  THE  VARIOUS  STATIONS. 
THE   UPPER  RIVER  AND  ITS  TRIBUTARIES. 

This  portion  of  the  river  was  examined  by  Mr.  Boepple  in  1910  as 
well  as  by  the  present  party  in  1911.  Both  the  river  and  its  tribu- 
taries are  rather  swift  mountain  streams  which  are  much  used  as  a 
naurce  of  power  to  run  small  gristmills,  and  hence  they  are  fre- 
quently interrupted  by  dams.  The  bottom  is  mostly  bedrock 
sandstone,  with  occasional  fissures  and  sand  and  gravel  pockets  and 
bars,  the  latter  furnishing  the  only  locaUties  where  mussels  can  five. 
Consequently  the  shells  are  very  few  in  number  and  widely  scattered. 
The  Clear  Fork  has  more  sand  bars  and  pockets  than  the  main  river, 
and  hence  considerably  more  mussels. 

Mr.  Boepple  in  his  notes  called  attention  to  the  apparent  presence 
of  acids  in  the  water  above  the  great  falls,  which  quickly  dissolved  the 
nacre  of  dead  shells,  and  the  present  party  observed  the  same  thing. 
Moreover,  in  the  small  beds  above  the  falls  the  muskrats  had  made 
considerable  inroads  into  the  mussel  fauna.  Against  so  many 
unfavorable  conditions  the  mussels  find  it  very  hard  to  hold  their 
own,  and  the  few  species  able  to  survive  are  not  of  any  importance 
either  to  the  pearlers  or  the  button  manufacturers.  These  mussels 
above  the  falls  are  not  only  thin-shelled  but  are  much  dwarfed,  and 
Unio  giJbhoauSy  the  most  common  species,  has  a  very  pale  nacre,  which 
frequently  becomes  white  or  ydlowish  and  approaches  closely  a 
dwarfed  form  found  in  Green  River,  Ky. 
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THE   RIVER  BELOW  THE   FALLS   AND   ITS   TRIBUTARIES. 

Not  only  were  there  a  great  number  of  additional  species  below  the 
falls,  but  there  was  also  a  change  in  the  character  of  the  shells.  This 
was  especially  noticeable  in  Unio  gibhosus,  which  wad  no  longer  a 
pale-nacred  dwarf,  but  was  of  normal  size  and  color.  The  mussels 
are  usually  found  crowded  about  the  base  of  the  large  rocks  along 
the  bottom  of  the  river  just  below  the  falls.  They  are  easily  acces- 
sible to  their  enemies,  especially  during  low  water,  and  many  of  them 
are  killed  by  muskrats,  raccoons,  mink,  and  occasional  otter.  But 
the  relative  number  lost  in  this  way  is  very  small  when  compared 
with  the  corresponding  loss  above  the  falls.  Hinge  pearls  (baroques) 
are  conunon  in  this  portion  of  the  river,  especially  in  the  pocketbook 
(LampsUis  ovata),  nearly  every  specimen  of  which  contains  a  few. 
The  river  from  Anvil  Shoals,  1  mile  below  the  falls,  to  Bumside  was 
not  investigated  either  by  Mr.  Boepple  in  1910  or  by  the  present 
party  in  1911,  but  it  was  reported  by  a  mussel  fisherman  to  be  fuU 
of  excellent  button  shells.  The  bottom  is  much  too  stony  for  any 
kind  of  gear,  however,  and  it  would  be  necessary  to  collect  the  mussels 
entirely  by  hand.  Pearling  has  been  conducted  actively  along  this 
portion  of  the  river,  and  piles  of  shells  left  by  the  pearlers  were 
frequent  along  the  shore.  Indeed  it  was  reported  that  pearling  had 
practically  cleaned  out  the  river  for  the  first  10  miles  above  Bumside. 
There  are  two  tributaries,  both  from  the  north,  which  enter  the 
Cumberland  in  this  space  between  the  falls  and  Burnside. 

Rock  Castle  River  is  the  larger  of  the  two  and  is  nearer  Bumside. 
It  was  examined  below  the  ford  at  Livingston,  Ky.,  July  1.  The 
shores  here  were  high  and  rocky  and  were  forested  with  a  mixture  of 
deciduous  trees  and  hemlock.  The  water  was  clear,  temperature 
81^,  with  a  maximum  depth  of  a  foot  and  a  half.  The  current  was 
slow  (2  miles  per  hour)  and  the  bottom  was  very  rocky  and  rough, 
with  only  a  few  bars  and  patches  between  the  rocks  filled  with  clay. 
The  flora  was  remarkable  and  wholly  unlike  any  that  we  saw  else- 
where. Nuphar  grew  along  the  water's  edge,  MyriophyUum  verticil' 
latum,  a  broad-leaved  Potomogetan,  and  a  small  patch  of  Scirpus 
americanus  grew  in  i\e  shallow  water,  and  there  was  plenty  of  water 
willow,  the  whole  reminding  one  of  a  bit  of  creek  in  northern  Indiana 
or  Illinois.  The  mussels  were  excessively  abundant  in  the  sand  and 
clay  patches  here,  and  in  favored  localities  the  little  Medionidu$ 
eanradicus  covered  the  entire  bottom  with  the  elongate  slits,  which 
is  all  of  the  mussel  that  can  be  seen. 

Nineteen  kinds  of  mussels  were  found  here,  but  only  a  very  few  of 
them  possessed  conmiercial  value,  and  a  few  miles  farther  down  the 
river  all  the  species  were  widely  scattered.  This  shell  bed  was 
markedly  unlike  any  of  those  in  the  main  river,  containing  soma 
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species  that  were  not  found  in  the  Cumberland  at  all,  and  others 
that  were  quite  rare.  In  these  respects  they  resemble  those  found 
in  Roaring  River  in  Tennessee. 

Laurel  Creek,  a  tributary  of  Laurel  River,  was  examined  below 
the  dam  at  Corbin,  Ky.,  July  3.  The  shores  were  rocky  and  were 
heavily  wooded  with  a  deciduous  forest,  mixed  with  hendock  and  pine, 
and  still  supported  a  remarkably  rich  and  varied  flora.  The  dam 
cuts  olBP  the  upper  portion  of  the  river,  and  no  mussels  were  found 
above  it.  There  was  a  city  dumping  ground  near  at  hand  and  the 
water  was  milky  in  color  and  covered  with  a  greasy  scum.  Below 
the  dam  the  bottom  was  very  irregular  and  mostly  solid  rock,  full  of 
potholes  and  patches  of  sand  and  destitute  of  vegetation. 

We  had  expected  to  find  a  rich  and  varied  fauna,  something  like 
that  of  the  Rock  Castle  River,  but  could  discover  only  five  species, 
and  three  of  these  were  represented  by  a  single  shell  each.  This  river 
thus  has  almost  identically  the  same  species  as  the  Clear  Fork  and  the 
Cumberland  above  the  falls.  The  poverty  of  species  is  doubtless  due 
to  the  smallness  of  the  stream  and  the  general  unsuitable  conditions. 

There  was  no  dwarfing  of  the  species,  but  there  were  several 
peculiar  modifications  in  the  color  of  the  nacre  which  were  not  found 
in  the  main  river.  These  suggest  that  while  there  is  some  inter- 
course with  the  Cumberland  there  is  very  Uttle  interbreeding. 

The  Big  South  Fork  flows  into  the  Cumberland  at  Bumside,  Ky. 
Our  party  examined  it  first  opposite  Parkers  Lake,  where  there  is  a 
fish  trap  and  a  low  dam.  The  shores  there  were  high  limestone 
cliffs,  the  water  was  very  clear,  and  the  bottom  was  coarse  gravel 
covered  with  bowlders  and  great  angular  fragments  of  rock,  with 
some  sand  between  them.  Dead  shells,  recently  killed  by  muskrats, 
were  abundant  on  the  rocks  and  on  the  dam  at  the  fish  trap.  Twenty- 
eight  species  were  obtained  here,  but  although  seven  or  eight  of  them 
were  good  button  shells,  they  were  not  sufficiently  abundant  to  make 
the  gathering  of  them  profitable.  At  Sloans  Shoals,  6  miles  from 
Bumside,  during  the  autumn  of  1910,  Mr.  Boepple  found  about  20 
species,  securing  them  all  with  a  rake.  At  the  riffles,  2  miles  above 
Bumside,  the  present  party  found  large  but  rather  scattered  beds  of 
mussels,  by  far  the  greater  number  of  which  were  nonconmiercial. 
There  were  32  species  in  aU,  and  evidently  some  of  them  had  yielded 
good  returns  in  pearls,  for  there  were  many  piles  of  sheUs  along  the 
river  bank  and  the  bed  had  been  thoroughly  worked  over. 

Minute  marginal  cysts  were  abundant  in  the  edge  of  the  mantle  of 
Unio  gihbo9iis,  often  leaving  small  pits  along  the  margin  of  the  shelL 
Baroques  and  the  distomid  of  Kelly  were  found  in  Quadrula  tuber- 
culaUif  and  a  few  large  Atax  in  Symphynata  costata.  Several  of  the 
U.gibbosua  and  two  of  the  Pleurobema  were  gravid.    The  latter 
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had  fine  red  eggs  in  all  four  gills  and  the  body  was  orange;  the  former 
had  coarse  white  glochidia  in  only  one  pair  of  giUs. 

On  proceeding  down  the  main  river  from  Bumside  the  first  mussel 
bed  of  note  is  on  the  bar  below  the  mouth  of  Fishing  Creek.  Very 
few  living  mussels  were  seen  here,  but  the  entire  river  bed  was  covertd  « 

with  shells  which  had  been  killed  by  pearlers.  A  large  number  of 
beautifully  marked  univalves  were  present  among  the  dead  mussel 
sheUs. 

At  Fords  Island  the  bottom  of  the  left  chute,  which  we  examined 
most  carefully,  is  a  shingly  gravel,  in  which  it  was  difficult  to  find 
the  mussels.  Mr.  Boepple,  who  examined  this  bed  in  1910  with  a 
mussel  rake,  reported  an  "ahnost  unbelievable  quantity"  of  TJnio 
crdssidens.  The  present  party  would  probably  have  obtained  many 
more  mussels  if  the  bed  could  have  been  examined  during  low  water. 

Four  miles  farther  downstream,  at  Mill  Springs,  is  another  long 
and  straggling  mussel  bed,  which  covers  several  miles  of  the  river 
bottom.  The  latter  is  here  composed  of  shingly  gravel,  with  some 
sand  bars,  and  is  largely  covered  with  water-willows. 

The  pearlers'  piles  along  the  banks  opposite  this  bed  were  chiefly 
the  shells  of  Unio  crassidens  (elephant-ear)  with  some  Dromus  and 
Quadmla  dbliqua  (Ohio  River  pigtoe).  Although  this  was  not  an 
important  shell  bed  it  was  noteworthy  for  the  increase  in  the  number 
of  species.  The  pocketbooks  (L.  ovata)  found  here  ^were  the  first 
typical  ones  seen. 

At  the  pearling  camp  1^  miles  below  Eadsville  or  Lock  21  we  found 
the  water  about  2  feet  above  normal  and  rising  rapidly,  with  a 
swift  current  over  a  gravel  bottom.  The  pearlers  were  farmers  from 
near  by,  who  carried  on  pearling  at  odd  times.  They  had  thrown 
their  opened  shells  back  into  the  river,  and  there  were  about  a  ton 
and  a  half  of  them  lying  in  the  shallow  water  along  shore.  The 
pocketbooks  (i.  ovata) j  muckets,  and  elephant-ears  were  the  most 
numerous  species.  Mr.  Boepple  investigated  Gtinds  Island,  in  this 
vicinity,  and  found  the  mussels,  especially  Vnio  crassidens,  abundant 
on  both  sides  of  the  island,  an  unusual  circumstance. 

Beaver  Creek  is  a  small  tributary  of  the  Cumberland  from  the 
south,  opposite  Rowena,  Ky.  This  creek  was  investigated  for  a 
mile,  up  to  a  series  of  long  riffles.  The  bottom  was  roc^  with  con- 
siderable mud  and  sand,  in  which  were  obtained  a  surprising  variety 
of  shells  for  so  small  a  stream,  as  is  shown  in  the  table. 

In  the  mouth  of  Goose  Creek,  a  little  way  down  the  river,  a  man 
was  seen  actively  pearling  with  a  fork.  He  said  that  he  was  getting 
mostly  elephant-ears  and  that  there  were  plenty  of  muckets  on 
the  other  side  of  the  ri^er  but  the  water  was  too  high  to  work  them. 
Mr.  Boepple  saw  a  fine  lot  of  about  50  pearls  in  Rowena  during  hia 
stop  there  in  1910. 
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Indian  Creek  Shoals,  53  miles  below  Burnside,  is  one  of  the  most 
interesting  mussel  beds  of  the  upper  river.  We  found  the  water 
clear  with  a  swift  current  over  a  gravelly  bottom.  Near  the  water's 
edge  was  a  pile  of  about  300  pounds  of  shells  left  by  a  pearler. 
These  were  mostly  pocketbooks  and  muckets,  but  contained  a  good 
sprinkling  of  sandnshells,  Dromus,  and  monkey-faces.  Mr.  Boepple 
obtained  a  good  collection  of  shells  from  this  bed  in  1910  and  also 
from  Copper  Island  a  little  farther  down  the  river. 

Snows  Island  is  a  large  island  covered  with  coarse  pebbles,  upon 
which  many  dead  shells  had  drifted,  while  others  along  the  shore 
had  been  freshly  killed  by  muskrats.  At  the  head  of  Weeds  Island, 
a  little  way  below,  there  was  about  a  ton  and  a  half  of  sheUs  left  by 
pearlers,  chiefly  the  southern  mucket  and  elephant-ear. 

At  Tear-coat  Bar  on  July  20  the  water  was  muddy  and  high  from 
a  heavy  rain  the  night  before.  The  bottom  here  is  black  gravel 
mixed  with  yellow  sand.  Out  of  -a  ton  and  a  half  of  sheUs  left 
here  by  pearlers  about  90  per  cent  were  southern  muckets  and 
elephant-ears  and  the  remaining  10  per  cent  an  admixture  of  other 
species. 

Selfs  Bar  contained  a  large  and  populous  mussel  bed  which  had 
been  the  center  of  active  pearling  operations.  The  3  tons  of  shells 
left  by  them  contained  about  the  same  percentage  of  shells  as  at 
Tear-coat  Bar. 

Marrowbone  Creek,  a  small  tributary  from  the  north,  was  examined 
up  to  the  first  riffles,  a  mile  or  more,  but  contained  no  musseb.  In 
general  the  northern  tributaries  of  the  Cumberland  were  rather  bar- 
ren, while  those  from  the  south  were  well  populated.  On  the  top 
of  a  hill  near  the  mouth  of  this  creek  was  an  old  shell  pile  left  by 
the  Indians,  and  from  this  point  these  shells  became  quite  frequent, 
especially  near  the  sites  of  old  camping  grounds. 

At  Champs  Shoals  pearling  was  being  actively  carried  on,  and 
there  was  a  large  pile  of  discarded  shells,  two-thirds  of  which  were 
elephant-ears,  while  nearly  all  of  the  other  third  were  southern 
muckets.  The  river  here  widens  out  considerably,  and  there  is 
more  clay  and  sand  on  the  bottom.  The  shell  bed  continues  with 
some  interruptions  from,  this  bar  down  to  Burkesville.  At  Tobins 
Landing,  below  Burkesville,  Mr.  Boepple  obtained  a  fine  collection 
of  shells,  representing  at  least  14  species. 

At  Cloyds  Island,  below  Tobins,  there  is  an  unusually  good  mussel 
bed  which  has  been  much  worked  by  pearlers.  The  banks  along 
both  sides  were  fairly  covered  with  the  shells  left  by  them,  prin- 
cipally southern  muckets  and  elephant-ears.  In  this  bed  the  mus- 
sels were  thickest  where  the  current  was  strongest. 

Biggerstaff  Bar  and  Island  were  examined  July  24;  at  the  head 
of  the  island  were  a  few  shells  among  which  were  found  specimens 
of  Lastena  lata,  a  rare  species. 
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A  few  rods  below  the  bar  there  were  several  good-sized  shell 
piles  left  by  muskrats,  from  which  we  obtained  an  exceptionally 
fine  lot  of  butterfly-shells  (P.  aecuria) .  From  Martinsburg  to  Celina 
there  were  a  few  pearlers'  piles  which  increased  in  size  and  number 
of  shells  as  we  approached  the  latter  place. 

The  Obey  River,  a  tributary  from  the  south  which  enters  the  Cum- 
berland at  Celina,  Tenn.,  and  the  Cumberland  Itself  in  the  vicinity  of 
Celina,  were  examined  by  Mr.  Boepple  in  1910  and  again  in  1911.  He 
covered  the  lower  26  miles  of  the  Obey  River,  beginning  at  Grass  Lot 
Shoals,  where  no  musseb  were  found.  At  Martins  Bar  a  large  collec- 
tion was  obtained  representing  22  species,  of  which  the  southern 
mucket  and  the  pocketbook  were  the  most  abundant.  The  bottom 
hero  was  firm  coarse  gravel.  At  Holmes  Bar  24  species  were  secured, 
the  southern  mucket  being  still  the  most  abundant.  The  current  was 
swift  and  the  coarse  gravel  bottom  was  covered  with  a  rich  vegeta- 
tion, in  which  the  mussels  were  especially  abundant.  The  southern 
mucket  is  the  only  shell  in  this  river  worthy  of  commercial  considera- 
tion, the  others  being  too  scarce.  Mr.  Boepple  estimated  that  when 
niggerheads  are  worth  $30  per  ton  these  muckets  would  be  worth  $50. 

From  12  to  15  years  ago  there  was  considerable  pearl  fishing  on  the 
Obey  River,  and  a  local  firm  said  that  then  one  could  easily  get  a 
wagonload  of  mussels  a  day.  But  now  the  larger  mussels  are  gone 
and  the  small  ones  have  only  small  pearls.  Fourteen  of  these  pearls 
which  were  examined  weighed  from  2  to  4  grains  each,  but  were  of 
extra  quaUty. 

In  the  Cumberland,  1  mile  below  Celina,  there  is  a  fair-sized  mussel 
bed  which  has  been  worked  for  10  years,  entirely  for  pearls.  The 
most  valuable  commercial  species  is  still  the  southern  mucket,  and 
this  is  also  regarded  as  the  best  pearl  bearer. 

Mr.  Boepple  examined  a  large  bed  near  Butlers  Landing  and 
secured  13  species,  but  the  specimens  were  all  too  badly  eroded  and 
spotted  to  have  any  commercial  value.  A  storekeeper  here  had  a 
number  of  pearls  which  he  had  taken  in  trade,  and  he  showed  us  an 
assortment  of  4  purple,  5  yellow,  and  8  white  ones,  of  the  rosebud 
type,  all  of  which  had  an  exceptionally  good  luster. 

About  3  miles  below  Butlers  Landing  we  found  the  first  pile  of 
commercial  shells  we  had  seen,  but  they  were  all  old  shells,  since  no 
active  clamming  had  been  carried  on  for  two  years.  There  were  6  or 
7  tons  in  the  pile,  most  of  them  of  second  quality,  the  Ohio  River 
pigtoe  being  the  most  common,  with  the  southern  mucket  and  the 
Cumberland  pigtoe  (Q.  cooperiana)  close  seconds.  There  were  fully 
2  tons  of  culls,  98  per  cent  of  which  were  elephant-ears  and  the  purple 
warty-back.  Mr.  Boepple  secured  a  fine  collection  of  shells  from  this 
bed  with  the  crowfoot  dredge,  and  among  them  were  3  specimens  of 
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LampsUis  faUaciosa,  the  slough  sand-shell,  which  were  the  first 
obtained  during  our  survey  of  the  river. 

At  Brimstone  Island  there  is  a  large  mussel  bed  in  water  from  2  to 
8  feet  deep,  with  a  bottom  of  coarse  gravel,  sand,  and  clay.  Com- 
mercial clamming  had  been  in  operation  here  only  a  few  days  before 
our  arrival,  but  must  have  been  carried  on  during  previous  years,  as 
evidenced  by  a  pile  of  button  shelb  on  the  bank  containing  fully 
20  tons. 

At  Carsons  Bar  there  is  another  large  mussel  bed  in  water  from  3 
to  6  feet  deep,  with  a  moderate  current  and  a  hard  gravel  bottom. 
This  bed  is  worked  only  occasionally  by  local  fishermen  chiefly  for 
fish  bait  and  pearls. 

Eoaring  River,  a  tributary  from  the  south  which  enters  the  Cum- 
berland just  above  Gainesboro  Landing,  v^as  examined  several  miles 
above  its  mouth  on  July  28.  Only  one  small  mussel  bed  was  found 
along  the  shore  under  the  shade  of  the  overhanging  trees,  in  3  to  6 
inches  of  water  on  a  gravelly  bottom.  The  presence  of  a  large  amount 
of  Pot&mogeton  and  the  abundance  of  Medionidus  conradicua  was  a 
strong  reminder  of  the  Rock  Castle  River  at  Livingston,  Ky.  The 
abundance  of  LampsUis  glans  was  also  noteworthy,  since  this  species 
was  not  found  anywhere  in  the  main  river. 

At  Gainesboro  Bar  there  is  a  small  mussel  bed  which  can  not  be 
worked  with  a  crowfoot  dredge,  since  the  bottom  is  composed  of  flat 
rocks  with  gravel  pockets  in  the  cracks.  At  the  lower  end  of  the  bed, 
where  the  rocks  were  well  covered  with  a  blue  clay,  the  mussels  were 
of  especially  fine  quality,  but  the  bed  has  never  been  fished  com- 
mercially. 

We  reached  Salt  lick  Island  when  the  water  was  low  and  the 
mussels  were  moving  about  actively.  Similar  conditions  were  found 
at  Half  Pone  Bar  (see  p.  33),  and  the  extremely  interesting  collections 
obtained  at  each  of  these  stations  show  what  a  remarkable  difference 
a  low  stage  of  water  makes  in  the  results  of  collecting.  There  is  no 
reason  for  supposing  these  two  beds  to  be  exceptionally  good,  and 
probably  most  of  the  beds  in  the  Cumberland  would  have  nearly  if 
not  quite  equaled  them  if  the  conditions  under  which  they  were 
examined  had  been  equally  favorable.  This  Salt  Lick  Island  bed 
was  especially  noteworthy  for  the  large  numbers  of  TrunciUa  that 
were  obtained.  No  parasites  were  found  on  any  of  the  mussels. 
LampsUis  grcLcUis  was  gravid  (July  31),  while  L.  ligamsntina  gibba 
and  L.  orKcvlcUa  approached  each  other  so  closely  in  all  their  shell 
characters  as  to  be  indistinguishable  except  by  the  color  of  the  nacre 
and  epidermis. 

At  Fort  Blount  Bar  there  is  a  large  mussel  bed  in  water  from  4  to 
6  feet  deep,  with  a  swift  current  over  a  bottom  of  firm  gravel  mixed 
with  yellow  day  and  sand.    Two  men  from  the  Ohio  River  had  been 
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working  here  for  a  week  before  our  visit;  and  two  more  began  on  the 
day  of  our  arrival.  The  Ohio  River  pigtoe  is  the  most  common  but- 
ton shell. 

At  Granville  our  party  was  caught  in  a  very  heavy  rain,  almost  a 
cloudburst,  and  went  from  there  down  to  Carthage  on  high  and 
turbid  water  which  rendered  any  satisfactory  mussel  survey  impos- 
sible. 

Sullivans  Island  was  investigated  by  Mr.  Boepple  when  the  condi- 
tions were  more  favoiable.  He  found  a  large  mussel  bed  in  a  strong 
current  on  a  bottom  of  rough  gravel  and  yellow  clay.  Although  ha 
secured  22  species,  and  among  them  a  large  number  of  Ohio  River 
pigtoes  and  southern  muckets,  the  bed  is  worked  only  for  fish  bait 
and  pearls.  Two  small  beds  at  Buffalo  Bar  and  Sand  Shoals  are  not 
of  commercial  value. 

Caney  Fork,  one  of  the  most  important  tributaries' of  the  Cimiber- 
land,  joins  the  latter  river  just  above  Carthage.  In  Buffalo  Valley, 
near  Flat  Pond,  July  27,  Mr.  Boepple  found  a  mussel  bed  covering  the 
entire  width  of  the  fork  and  1^  miles  long.  He  used  a  crowfoot 
dredge  and  scissors  fork  in  water  5  to  10  feet  deep  on  a  bottom  of 
coarse  gravel  mixed  with  sand  and  yellow  clay.  This  bed  has  been 
fished  for  pearls  and  baroques  during  the  last  15  years,  and  according 
to  accoimts  it  has  yielded  well.  None  of  the  shells  have  ever  been 
sold,  and  fully  a  carload  of  merchantable  species  was  seen  scattered 
along  the  banks. 

At  Rock  Springs  there  is  a  much  smaller  bed  in  a  swift  current, 
with  water  2^  to  8  feet  deep,  the  bottom  being  flat  rocks  on  one  side 
and  much  fine  sand  and  gravel  on  the  other.  This  bed  has  also  been 
fished  for  15  years  for  pearls  and  baroques,  and  while  the  shells  are 
exceptionally  good  for  button  purposes  they  have  never  been  utilized. 
The  spectacle-case  (M.  monodonta)  was  once  conunon  here,  but  has 
been  nearly  exterminated  by  being  used  for  fish  bait.  Another  bed 
at  Lancaster  Island  shows  similar  conditions;  the  button  shells  are 
of  first  quality,  but  have  never  been  utilized. 

At  the  lower  end  of  Goodall  Island  in  the  main  river  below  Carthage 
there  are  two  small  beds  separated  by  a  short  interval.  The  current 
is  slow  but  steady,  while  the  bottom  is  of  firm  gravel  mixed  with 
yellow  clay.  There  was  a  pile  of  about  half  a  ton  of  sheUs  here. 
Down  nearer  to  Lock  7  there  is  a  third  bed  in  water  from  14  to  16 
feet  deep,  which  was  fished  for  pearls  up  to  1908,  two  years  before  the 
lock  was  finished.  The  Ohio  River  pigtoe  is  the  principal  conunercial 
species  here,  with  a  good  sprinkling  of  second-grade  button  shells. 
The  effect  on  this  bed  of  the  dam  at  the  lock  seemed  to  be  to  kill  off 
the  mussels  at  the  lower  end,  but  to  allow  the  upper  end  to  broaden 
out  considerably.  The  clammer  here  opened  all  his  shells  with  a  knife 
instead  of  steaming  them,  since  he  was  working  principally  for  pearls* 
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He  was  reported  to  have  found  three  during  the  preceding  week^  one 
of  which  sold  for  $100. 

At  Beasleys  Shoals  there  is  a  large  and  important  shell  bed  with 
several  good-sized  piles  of  shells  along  the  banks.  These  piles  aggre- 
gated about  10  tonS;  and  the  Ohio  River  pigtoe  furnished  80  per  cent 
of  the  merchantable  shells  in  them.  They  represented  chiefly  the 
residue  of  a  great  amount  of  clanmiing  done  here  in  the  past.  An 
Ohio  Elver  clammer  had  taken  out  200  tons  of  good  shells  and  left 
about  8  tons  of  cuUs,  of  which  the  elephant-ear  formed  90  per  cent. 
The  bottom  was  gravel  mixed  with  yellow  clay  and  covered  with 
12  to  16  feet  of  water.  Of  5  pigtoes  examined  4  were  gravid,  2  had 
young  in  the  outer  gills  only,  whUe  the  other  2  had  a  number  of  young 
in  the  itmer  gills  also.  The  Quadrula  subrotunda  had  orange  flesh 
while  part  of  the  gills  contained  carmine  eggs,  most  of  which  had 
been  aborted. 

Below  Cedar  Bluffs  we  found  a  pile  of  12  tons  of  shells  which  had 
been  collected  a  year  or  more  before,  and  cribbed.  The  mussel  bed 
here  was  large  with  a  very  slow  current  over  a  bottom  of  gravel 
covered  in  some  places  with  clay.  The  bed  has  been  extensively 
fished  for  pearls;  during  the  previous  year  (1910)  8  boats  had  been 
employed  and  they  collected  over  100  tons  of  shells,  more  than  half 
of  which  were  saved  and  sold.  But  there  was  fully  a  carload  of  good 
button  shells  scattered  along  the  banks. 

Goose  Creek,  a  tributary  of  the  Cimiberland  from  the  north,  was 
examined  August  10,  but  although  the  conditions  seemed  in  every 
way  favorable  no  mussels  could  be  f oimd. 

At  Daniels  Landing  the  mussel  bed  is  half  a  mile  long  and  150  feet 
wide  in  water  12  to  16  feet  deep,  with  a  bottom  of  yellow  clay  and 
sand  changing  to  rocks  at  the  lower  end.  The  fishing  here  has  been 
chiefly  commercial  since  pearls  are  scarce.  Eight  men  fished  this 
bed  in  the  summer  of  1910  and  obtained  100  tons  of  shells,  the  prin- 
cipal commercial  mussel  being  the  Ohio  River  pigtoe,  which  is  of 
extra-large  size  and  of  the  best  quaUty.  A  few  very  large  nigger- 
heads  were  also  found.  In  spite  of  the  large  amount  of  shells  taken 
from  this  bed  it  still  remains  one  of  the  richest  in  the  river. 

At  the  mouth  of  Spring  Creek,  below  Htmters  Point,  there  is  a 
large  mussel  bed  1  mile  long  and  125  feet  wide,  in  a  very  slow  current 
over  a  bottom  of  gravel  and  yellow  clay  covered  in  places  with  mud. 
This  was  first  fished  in  1910,  when  50  tons  were  taken;  at  the  time 
of  our  visit  in  1911  the  clammers  had  obtained  about  14  tons,  nearly 
all  of  Ohio  River  pigtoe,  with  a  few  washboards  and  niggerheads. 
Another  large  mussel  bed  was  reported  at  the  foot  of  Wings  Eddy 
Bar,  and  still  another  at  Armstrongs  Island.  At  Cairo  we  saw  a  pile 
of  12  tons  of  shells,  mostly  Ohio  River  pigtoes. 
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At  Grallatin  Landing  the  mussel  bed  is  1^  miles  long  and  from  40 
to  60  feet  wide,  on  a  bottom  of  gravel  and  yellow  clay  covered  with 
mud.  The  river  widens  considerably,  there  is  much  dead  water,  and 
the  shores  are  low,  making  the  conditions  almost  lake-like.  This  is 
*all  the  result  of  excessive  backwater  from  the  lock  dam  just  below. 
The  first  Quadrulafragosa  was  fotmd  here. 

At  the  head  of  Lindsleys  Island  we  found  a  very  large  number  of 
small  shells  killed  by  muskrats;  95  per  cent  of  these  shells  were  pig- 
toes.  There  is  no  commercial  fishing  here  nor  even  any  pearling. 
We  found  in  this  bed  our  first  yellow  sand-shell,  and  also  a  spectacle- 
case,  specimens  of  which  we  had  not  seen  for  some  time.  Farther 
down  the  river,  at  the  end  of  Lindsleys  Bar,  there  was  a  dammer's 
camp.  About  600  pounds  of  shells  had  been  collected,  of  which  the 
pigtoe  formed  50  per  cent,  the  washboard  25  per  cent,  and  the 
rem^inder  mixed  species,  including  a  few  yellow  sand-shells.  There 
was  a  good  mussel  bed  at  HiUs  Island  above  Nashville  on  a  muddy 
bottom  in  a  fairly  rapid  current.  Many  mussels  had  been  killed  by 
muskrats  who  seemed  to  have  a  particular  liking  for  small  pigtoes. 

Stones  Eiver,  an  important  tributary  from  the  South,  was  exam- 
ined along  its  East  Fork  at  Walterhill,  Tenn.  The  water  was  shallow 
and  tiu*bid  with  numerous  riffles;  the  bottom  was  composed  of  loose 
rocks  with  intervening  gravel  bars,  covered  with  plenty  of  water 
willow. 

Below  the  ford  was  found  a  large  number  (70)  of  a  beautiful  new 
species  of  TrunciUa  (see  p.  46),  many  individuals  of  which  had  been 
lalled  by  muskrats.  The  Symphynota  costata  found  here  were  remark- 
ably large,  and  contained  many  lusterless  pearls. 

The  West  Fork  of  this  river  was  visited  at  Murfreesboro,  Tenn.  It 
is  somewhat  larger  than  the  East  Fork  and  is  broken  up  by  divers 
islands  covered  with  water  willows.  There  were  many  Anodonta 
grandis  and  Symphynota  costata  of  large  size  on  the  bank,  recently 
killed  by  pearlers. 

The  mussel  fauna  here  is  remarkable  in  containing  several  species 
not  found  at  all  in  the  Cumberland,  and  in  a  peculiar  interchange  of 
species.  X.  ovala  of  the  Cumberland  is  replaced  here  by  the  genuine 
L.  ventricosa  and  Q.  perplicata  is  replaced  by  Q.  undvlata.  The  pres- 
ence of  Q,  nibiffinosa  is  unexpected,  and  that  of  the  genus  Anodonta 
is  interesting,  since  this  is  the  only  place  in  the  Cumberland  or  its 
tributaries  where  representatives  of  this  genus  were  found. 

At  the  foot  of  Gowers  Island,  25  miles  below  Nashville  on  the  main 
river,  there  is  one  of  the  most  important  mussel  beds  in  the  entire 
Cumberland.  And  we  found  here  the  largest  pile  of  mussel  shells  yet 
seen,  about  80  tons  with  8  tons  of  culls.  The  bed  is  3  miles  long  and 
from  60  to  175  feet  wide  in  a  strong  current  on  a  bottom  of  gravel 
mixed  with  sand  and  clay.    The  young  pigtoes  here  were  aU  so 


MUSSELS  OP  CUMBERLAND  RIVER  AND  TRIBUTARIES.  33 

brightly  rayed  that  for  a  time  they  were  regarded  by  the  clammers 
as  possibly  a  new  species.  Harpeth  River,  a  tributary  from  the 
south  which  enters  the  Cumberland  a  little  way  above  Lock  A,  was 
examined  5  miles  above  its  mouth.  The  bottom  here  was  of  shingly 
gravel,  changing  to  solid  rock  and  farther  up  to  beds  of  soft  mud. 
There  was  formerly  a  large  mussel  bed  here,  but  the  backwater  from 
the  lock  dam  has  killed  the  mussels  in  the  lower  portion  of  the  bed. 
Another  large  bed  was  reported  1 J  miles  farther  up  the  river. 

The  unusual  size  and  thickness  of  the  shells  obtained  here  suggest 
that  this  river  would  yield  exceptionally  good  button  material.  The 
margins  of  the  shells  were  much  pitted,  indicating  parasites  in  unusual 
abundance.  The  presence  of  fine  large  L,  ventricosa  and  S.  coatata 
so  near  the  mouth  of  the  river  is  remarkable,  since  both  of  these 
species  are  absent  from  the  Cumberland. 

Below  Lock  A  we  saw  numerous  sites  of  old  shell  piles  where  clam- 
ming operations  had  been  carried  on  in  the  past.  At  Half  Pone  Bar 
the  current  was  swift,  the  water  shallow  and  somewhat  turbid,  and 
the  bottom  firm  gravel  and  sand.  The  large  number  of  specimens 
and  species  is  at  least  partly  due  to  the  peculiar  configuration  of  the 
bottom  and  the  low  stage  of  the  water,  the  conditions  being  similar 
to  those  at  Salt  Lick  Island  (see  p.  29).  The  great  majority  of  the 
shells  obtained  were  young,  but  many  of  them  were  eroded  at  the 
umbones.  P.  donaciformis  was  exceptional  in  being  very  thin  and 
having  a  pink  nacre.  The  large  number  of  Plagiola  is  noteworthy, 
together  with  the  only  specimen  of  TrunciUa  florentirui  found  below 
Nashville. 

At  the  Seven  Mile  Ferry  above  Clarksville  the  current  was  rather 
feeble,  the  water  clear,  and  from  5  to  8  feet  deep,  and  the  bottom 
composed  of  fine  gravel.  From  this  point  on  down  the  river  a  crow- 
foot bar  was  employed,  similar  to  that  used  by  commercial  clammers 
but  shorter  and  smaller,  and  furnished  with  50  hooks.  The  latter 
were  of  two  kinds,  the  ordinary  form  used  by  clammers  and  an 
improved  form  invented  by  Mr.  Boepple,  having  a  knob  at  the  tips 
to  prevent  small  mussels  from  taking  hold  or  larger  ones  from  dropping 
off.  Hauls  were  made  200  feet  long,  the  first  as  near  the  shore  as 
possible,  and  each  succeeding  one  10  feet  farther  out.  The  detailed 
record  of  the  different  hauls  made  at  a  few  stations  is  given  in  full, 
in  order  to  convey  a  more  accurate  idea  of  the  number  and  distribu- 
tion of  the  mussels,  and  the  ease  or  difficulty  with  which  they  could  be 
caught.  Such  a  record  was  kept  for  aU  the  stations  in  this  portion 
of  the  river,  and  forms  an  important  factor  in  determining  the  relative 
abundance  of  the  mussels. 

At  Owl  Hollow  Bar,  2J  miles  above  Clarksville,  we  found  a  swift 
current  with  clear  water  over  a  clay  bottom,  more  or  less  mixed  with 
gravel.    This  bed  had  been  worked  for  eight  years  and  showed  signs 
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of  depletion.    The  detailed  record  of  the  14  hauls  made  here  is  given 
in  the  following  table:  . 


Hauls  Made  at  Owl  Hollow  Bar. 


Niimbflir  of  haul ....... ...m.,.^- 

1 
4 

2 

3 

4 

6 

6 

7 

8 

« 

10 

11 

12 

13 

14 

To- 

Duration  in  minutM 

4 

4 

3 

8 

5 

4 

3 

3 

6 

4 

9 

4 

6 

laL 

T«afnT>Rl1ifl  liKtvrn^iii  ina  eihba. ........ 

1 

1 

Obovaria  rcflexa 

1 

1 

oillinsis -- 

1 

1 

Plairiola  s<^ciir  Js 

1 

1 

2 

Umo  crassidojia 

1 

3 

1 

3 

1 
1 
7 

1 

1 

1 
1 

1 
1 

12 

eibbosiis 

1 

4 

Onadnila  hf  ros 

2 

13 

2 

■  •  «  ■ 

0 
I 

14 

.... 
8 

2 

•  •  •  • 

1 

(> 

oblic]ua 

6 

1 

4 

2 

•  «  «  ■ 

3 
2 

8 
1 

16 
3 

5 

1 
1 

4 
1 

1 

90 

ebcna 

17 

tubcrc'iila'fi ... . 

1 

1 

4 

coopor  Inna 

1 

2 

fr:l'»()*Cl 

1 

1 

nicinncvra. 

•  •  •  • 

«  •  ■  • 

1 

2 

6 

1 

5 

1 

1 

1 

1 

16 

pust  uJosa 

2 

18 

•••  r" 

Total". 

13  1  17 

8 

4 

14 

10 

6 

7 

12 

11 

22 

10 

7 

159 

1 

This  was  one  of  the  most  important  mussel  beds  visited,  since 
clamming  was  going  on  actively  at  the  time  of  our  visit,  the  shells 
being  used  at  the  Clarksville  blank  factory.  The  bed  has  been 
worked  for  10  years  with  from  three  to  six  boats  every  summer,  but 
it  shows  very  little  sign  of  depletion.  In  sorting  the  shells  the  wash- 
board (Q.  heros)  is  piled  by  itself,  because  it  is  badly  stained,  and 
sold  at  one-half  or  one-third  the  regular  price.  It  forms  about  one- 
fifth  of  the  entire  catch. 

Of  the  first-grade  shells  the  pigtoes  are  much  the  most  abundant, 
followed  by  the  niggerhead  and  the  monkey-face.  Mussel  enemies 
are  scarce,  most  of  the  mink  and  muskrats  having  been  trapped. 
Pearls  and  baroques  are  rare,  slugs  run  about  three-quarters  of  an 
ounce  to  the  ton.  A  large  number  of  the  pigtoes  obtained  were 
gravid  and  several  had  young  in  all  four  of  the  gills. 

At  Clarksville  June  12  the  river  was  very  low  and  a  large  sand  bar 
was  being  uncovered.  The  bottom  was  fine  gravel  and  the  water 
rather  shallow,  with  a  slow  current.  The  yellow  sand-shells  were 
traveling  rapidly  into  deeper  water.  Plagiola  donoLciformis  was 
gravid. 

At  Red  Rock  Bar,  below  Qarksville,  on  June  6  the  water  was 
unusually  clear,  about  8  feet  deep,  and  there  was  practically  no 
current,  the  bottom  firm  gravel.  Fourteen  hauls  were  made  here 
under  the  same  conditions  as  at  Owl  Hollow  Bar,  save  that  each  was 
300  feet  long.  The  mussels  found  gravid  here  were  1  0.  rejlexa^ 
2  TJ.  gibbo8U8,  3  Q.  perplicatUf  1  Q,  pustuhsa^  77  Q,  obliqua,  and  10 
Q.  ehena.  This  is  the  only  place  in  the  main  Cumberland  that  we 
found  S.  complanaia.  This  bed  has  been  worked  eight  years  and 
begins  to  show  the  effects  of  it.  The  shells  obtained  are  of  better 
quality  than  when  the  work  first  began,  but  there  are  fewer  slugs. 
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the  shells  being  younger.    Qv/idrula  perplicata,  called  locally  the 
"round  lake,"  is  the  pearl  bearer  here. 


Hauls  Made  at  Red  Rook  Bar. 


Ntnnb4r  of  haol  ..^.r-r-^r. 

1 

2 

8 

4 

5 

6 

8 

0 

10 

11 

12 

13 

14 

To- 

Duration  in  mlnutw.. ..■•...... 

7 

6 

2 

6 

8 

2 

12 

5 

0 

12 

14 

11 

4 

tal. 

liftiTiTMlliR  licAiTK^nti'nA  cribbft. .,....,.- 

1 

&nodoiitoides ......... 

1 
1 

•  •  •  • 

1 

orrAPilis   ._    

ftlata 

1 
1 

•  tt  •  • 

Obovaria  elUDsis 

1 
2 

1 
8 

•  •  •  • 

•   •    •    V 

1 

2 

1 

reflexa 

PlaciolA  aftctrrb.  .....^.....r.r. ....,.- 

1 

2 

2 
2 

TTnio  crassMpps.  ...T,-r r-.-».T 

8 

8 

1 

2 

•  •  •  • 

1 
2 

15 

sibbosus 

2 

1 

1 

8 

BympEivnota  oomplanata 

1 

8 

21 

8 

1 
1 
2 
2 

2 

Craadniia  hfroa 

25 

»  «  •  ■ 

12 

2 
8 

1 
13 

"k' 

1 

1 

1 
18 

•  ■  ■  ■ 

2 

10 

8 

1 

•  «  «  a 

20 
5 

«  •  ■  ■ 

12 

obliqua 

6 

17 

1 

20 

1 
1 

12 

187 

ebffna 

'  1ft 

oooperiaiia 

1 

4 

frasosQ 

1 
8 

1 

1 

2 

pustulosa 

8 

Derblicata 

1 

1 

2 

•  ■  •  • 

2 

1 

18 

Total 

12 

7 

22 

24 

16 

87 

18 

U 

19 

11 

23 

16 

29 

285 

Trices  Landing  is  1^  miles  below  Clarksville  and  the  conditions 
Are  almost  exactly  the  same  as  at  Red  Rock  bar,  except  that  the 
bed  is  full  of  ''hang-ups/'  and  therefore  not  fished  commercially. 

At  Meeks  Spring  bar,  about  8  miles  below  Clarksville,  some  fine 
springs  enter  the  river,  one  of  which  has  its  outlet  richly  incrusted 
with  diatomaceous  scum.  The  current  was  very  slow  and  the  water 
unusually  clear  over  a  bottom  of  coarse  gravel.  This  bed  has  been 
fished  for  10  years  and  500  or  600  tons  of  shells  have  been  taken  from 
it.  Most  of  the  0.  rejlexa  and  Q.  fragosa  were  found  cleaned  at 
muskrat  holes  and  were  practically  the  only  shells  there.  The  yellow 
sand-shell  and  the  rabbit's  foot  had  been  going  shoreward  during  a 
previous  rise  in  the  river,  but  turned  and  went  back  when  the  water 
fell.  Many  of  these  sand-shells  were  gravid  June  10  and  were  used 
in  making  a  plant  of  mussels  in  the  river  at  Clarksville. 

The  Red  River  is  the  only  tributary  of  any  size  that  enters  the 
lower  Cumberland  from  the  north.  No  mussels  could  be  found  for 
several  miles  above  its  mouth,  probably  because  the  bottom  was 
found  to  be  covered  with  soft  mud  which  shifted  considerably  during 
high  water. 

At  Ringgold,  on  the  west  fork  of  the  river,  there  is  a  high  milldam, 
which  backs  the  water  up  for  several  miles.  No  mussels  were  found 
above  this  dam,  and  below  it  they  were  rather  scarce  and  all  of  small 
species.  Several  L.  multiradiata  were  found  which  showed  no  rays, 
a  few  L.  vanuxemensis,  and  one  live  L.  glans.  This  proved  to  be  the 
only  place  where  iHinuxemensis  occurred. 

Mr.  Boepple  visited  Port  Royal,  at  the  junction  of  the  two  forks  of 
Red  River,  on  June  14.    The  river  here  is  not  large  and  is  shallow 
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except  a  few  deep  boles;  the  bottom  is  gravel  and  mud.  The  mus- 
sels were  collected  with  a  rake  and  by  wading,  and  were  mostly  near 
the  bank  in  the  mud,  only  a  few  being  found  in  the  gravel.  Sixteen 
species  were  obtained  in  all,  two  of  which,  8,  costaia  and  8.  compla- 
nata,  were  rare  in  the  main  river.  The  mussels  were  said  to  have 
been  formerly  abundant,  but  they  had  been  nearly  cleared  out  by 
pearlers,  and  not  enough  marketable  species  were  left  to  make  fishing 
profitable. 

Haynes  Lake  lies  several  miles  below  Clarksville,  on  the  north  side 
of  the  river,  and  is  apparently  a  part  of  the  old  river  channel.  It  is 
about  a  mile  long  and  surrounded  by  woods;  the  bottom  is  soft  mud 
and  the  water  is  about  3  feet  deep,  with  a  temperature  of  89®.  Very 
large  specimens  of  AnodorUa  grandis  gigardea  were  obtained,  2  of 
which  contained  sporocysts  of  some  distomid,  while  2  others  were 
gravid  (Sept.  4).  The  nacre  of  8  was  purplish,  that  of  the  remain- 
ing 17  a  beautiful  creamy  white.  Of  the  2  specimens  of  A,  imbecUlis 
1  was  gravid. 

Elk  Creek  Shoals,  13  miles  above  Dover,  had  a  current  of  3  miles 
an  hour  in  water  10  feet  deep  over  a  bottom  of  gravel  mixed  with 
some  sand.  Nine  of  the  pigtoes  obtained  here  were  gravid  (May  30), 
and  on  the  land  bar  above  the  shoals  was  found  one  dead  TrunciUa 
sulcata,  a  species  which  is  exceedingly  rare  in  the  Cumberland. 

Walter's  shelling  camp  was  about  a  mile  below  these  shoals,  and 
Mr.  Walter  very  kindly  conveyed  us  up  and  down  the  river  in  his 
launch,  giving  much  valuable  information.  He  had  a  pile  of  sheUs 
containing  about  150  tons,  of  which  the  most  important  button  shells, 
in  the  order  of  their  abundance,  were  the  Ohio  River  pigtoe,  the 
Cumberland  pigtoe,  the  monkey-face,  the  yellow  sand-shell,  the  but- 
tci'fiy,  the  niggerhead,  and  the  southern  mucket. 

At  Glasgow  Landing,  2  miles  above  Dover,  on  May  29  the  current 
was  about  4  miles  an  hour,  the  water  high  and  muddy  but  rapidly 
falling,  and  the  bottom  gravel  mixed  with  clay.  About  one-third  of 
the  pigtoes  were  gravid,  the  glochidia  being  usually  in  the  lower  half 
of  the  outer  gills.  The  niggerheads  were  also  in  the  early  stages  of 
gravidity,  all  four  gills  being  red  and  padlike;  one  elephant-ear  was 
gravid.  At  the  foot  of  Dover  Island  the  conditions  are  the  same  as 
just  recorded  except  that  the  water  was  20  feet  in  depth.  A  small 
species  of  Atax,  with  broad  white  marks  on  the  back,  was  found  on 
several  of  the  mussels  obtained  here.  Marginal  distomid  cysts  were 
faiily  common,  especially  in  P.  securis  (the  butterfly).  This  same 
butterfly  was  frequently  gravid,  the  pigtoe  was  less  often  gravid,  and 
a  single  specimen  of  Q.fragosa  had  glochidia  in  all  four  giUs, 

A  noteworthy  feature  of  the  lower  river,  somewhat  marked  at 
Clarksville,  but  decidedly  more  so  at  Dover  and  below,  is  the  land- 
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slips  that  occur  along  the  banks^  when  great  masses  of  earth  slide 
into  the  water,  sometimes  carrying  trees  with  them. 

At  Jones  Landing  there  was  another  clammers'  camp,  operated  by 
a  Mr.  Scarborough,  who  rendered  us  considerable  assistance.  The 
water  here  was  15  feet  deep  and  the  current  about  3  miles  an  hour 
over  a  bottom  of  mud  and  gravel.  Sixteen  hauls  were  made  here, 
with  the  following  results: 

Hauls  Made  at  Jones  Landing. 


Number  of  hauls 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16a 

To- 

Duration  in  minutes. . . 

16 

8 

6 

5 

4 

2 

2 

4 

8 

6 

6 

8 

6 

8 

4 

4 

taL 

Lamnsilis  anodontoldes 

1 

2 

eracills 

1 

alata 

1 

Plaplola  sA'^irls 

1 

1 
1 

1 

^   , 

I 
2 

1 
1 

1 

2 

Un  b  crassidcns 

1 

gibbosus 

Obovaria  clIiDsis 

1 

reflexa ••.... 

1 
2 

31 

4 
1 

1 

1 

18 
.... 

1 

3 

24 

2 

3 

Quftdnii<^  h<*ros, 

2 
13 

1 
1 

2 
15 

5 

12 
1 

1 

12 

1 

3 

20 
3 

"a 

6  !--- 

1 
27 

26 

obllqua 

14 

32 

4 
1 

21 
5 
1 

as 

2 

•  »  •  ■ 

m  m  m  m 

268 

ebena 

23 

tubcrculata 

f ra^osa 

1 

metane\Ta 

1 

1 

1 

•  *  •  • 

2 
2 

•  •  •  » 

•  •  •   • 

pustiilosa 

1 

1 
2 

1 
1 

2 

1 

1 

... 

Dcrnlii  ata 

.... 

2 

1 
1 

plena 

tritosonia 

1 

■•••. 1 

1 

Total 

19 

7? 

19 

16 

44 

!^' 

1 

28 

23 

32 

5 

46 

31 

31 

31 

9 

366 

a  Xo  mussels  taken. 


At  Three  Sisters  Springs,  near  Linton,  Ky.,  some  remarkably 
large  springs  flow  out  of  a  cave  into  the  river.  There  was  a  current 
of  4  miles  an  hour  in  water  20  feet  deep  over  a  bottom  of  soft  gravel. 
No  parasites  were  found  except  distomid  cysts  along  the  margin 
of  the  mantle  of  a  few  shells.  Stained  and  rough  tips,  which  in 
some  places  indicate  pearl  formation,  were  common  in  the  shells 
here.  Six  of  the  pigtoes  had  the  lower  half  of  the  outer  gills  filled 
with  glochidia  (May  24) .  All  the  mussels  examined  had  their  intes- 
tines filled  with  greenish  mud  and  appeared  well  fed. 

The  main  bed  is  a  little  below  the  springs  and  had  been  worked 
for  four  seasons.  Our  helper,  who  had  been  a  professional  clammer, 
had  on  one  occasion  dug  in  this  bed  13  boxes  of  shells  of  100  pounds 
per  box  in  one  day.  This  was  in  competition  with  another  man 
who  dug  12  boxes  in  the  same  time — a  ton  and  a  quarter  by  the  two 
men  in  a  single  day. 

Below  Linton  shell  beds  are  common  but  none  were  being  worked 
above  the  mouth  of  Donelsons  Creek.  The  largest  of  these  beds  is 
at  Dead  Mans  Bar,  where  there  was  a  large  pile  of  culls  near  the 
mouth  of  Terrapin  Creek. 

At  Donelsons  Creek  a  clammer  had  just  begun  working  and  had 
only  a  few  shells,   chiefly  pigtoes,   washboards,   niggerheads,   and 
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monkey-faces.  A  mile  below  Canton,  Ky.,  there  is  another  bed  in 
12  to  15  feet  of  water  which  had  been  worked  previously  as  was 
evidenced  by  an  old  shell  pile,  in  which  a  single  valve  of  L,  faUa- 
ciosa  was  found.  In  the  hauls  here  taken  by  our  party  were  obtained, 
May  23,  four  gravid  niggerheads  and  five  pigtoes. 

The  bed  at  Eddyville,  Ky.,  examined  May  18,  was  on  a  gravel 
bottom  covered  with  15  feet  of  water,  with  a  current  of  about  2 
miles  an  hour.  This  bed  had  been  worked  more  or  less  for  four 
years,  but  was  difficult  and  unsatisfactory  on  account  of  numerous 
"hang-ups." 

Just  above  the  Ferry  at  Kuttawa,  Ky.,  there  was  a  large  mussel 

bed  on  a  bottom  of  sand  and  gravel,  covered  with  8  or  10  feet  of 

water,  with  a  swift  current.     Eighteen  hauls  were  made  with  the 

following  results: 

Hauls  at  Kuttawa,  Ky. 


Number  of 
hauls 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11  a 

12  b 

13  a 

14e 

15 

16 

17 

18 

Darstion, 
miDutes — 

3 

3 

6 

4 

4 

4 

4 

3 

4 

6 

5 

2 

4 

5 

5 

2      5 

5 

To- 
tal. 

Laogthinteet 

100 

200 

100 

100 

100 

30 

100 

50 

50 

100 

100 

30 

60 

40 

100 

30 

100 

100 

2 

2 

orb  I  ulata 

1 

1 

2 

ovata .... 

I 

1 

recta 

1 

1 

alata 

1 

1 

grncllia. . . 

1 

1 

Qnadnila  beros 

6 
8 
2 

6 
4 

«  •  ■  « 

3 
3 

7 

1 
1 
1 

6 
18 
11 

1 

7 
1 
3 

4 

"g 
7 
1 

I 

12 
8 
1 

34 

ebena 

1 

26 
2 

1 
2 

6 

88 

obliqua... 

•  •  ■  • 

8 

48 

fragdaa... 

4 

metanevrH 

2 

1 

3 

1 

10 

1 
8 

2 

perpUcata 
vrisionA . . . 

1 

4 

13 

1 

1 

trliogonla 

1 
3 

1 

Unlo  craasldens 

1 

4 

1 



1 

1 

2 

3 

16 

Plagiola  aecurls 

1 

1 

Total 

1 

17 

12 

20 

39 

3 

17 

14 

4 

34 

0       1 

0 

0 

6 

4 

29 

25 

226 

•  No  mussels,  due  to  sbiftlzu:  sand. 


k  Water  50  feet  deep. 


c  No  mussels. 


Of  the  gravid  mussels  obtained  in  these  hauls  the  elephant-ear  (  U. 
cTdssidens)  had  the  entire  outer  gills  padUke,  striate,  and  white. 
LampsUis  orbiculata  has  a  marsupium  that  is  black-e(?ged,  while  the 
mantle  is  striated  brown  and  black  like  that  of  L,  ventricosa.  The 
pigtoes  (Q.  obliqua)  were  just  beginnirg  to  become  gravid  (May  13), 
with  minute  white  spawn  alorg  the  crenate  edge  of  the  outer  gills. 
In  Lampsilis  gracilis  the  posterior  ha'f  c  f  the  outer  gills  had  much 
the  appearance  of  a  lima  bean,  in  which  the  conglutinates  were  some- 
what separated,  with  no  black  Cf'g;^  and  no  fiuTOWs. 

CHARACTER  OF  WATER  OF  THE  CUMBERLAND  RIVER. 

In  the  coal  regions  of  the  upper  Cumberland  River  the  water  is 
generally  clear  and  of  an  acid  nature.  The  acidity  is  well  shown  by 
the  limy  parts  of  the  dead  shells  beirg  gi-catly  dissolved  away  and  in 
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many  cases  the  epidermis  alone  left.  That  the  mussels  do  not  thrive 
well  in  this  portion  of  the  river  is  probably  due  to  the  fact  that  the 
bottom  is  rocky,  food  scanty,  and  the  water  deficient  in  lime. 

Below  the  Cumberland  Falls  in  the  limestone  f  ojmations  the  water 
contains  a  considerable  percentage  of  lime.  Here  the  shells  are  much 
larger  and  thicker  than  those  above  the  falls. 

The  table  given  below  is  taken  from  the  United  States  Geological 
Survey  "Water-Supply  Paper  236/'  by  R.  B.  Dole,  and  shows  the 
mineral  conditions  of  liie  Cumberland  River,  at  Nashville,  Term.,  and 
Kuttawa,  Ky.,  two  widely  separated  localities  of  the  lower  river.  A 
sample  of  water  was  taken  daily,  these  mixed,  and  a  sample  from  the 
mixture  was  taken  for  analysis.  There  were  about  3  analyses  made 
per  month,  or  36  per  year.  This  method  gives  a  much  better  general 
knowledge  of  the  conditions  than  a  single  sample  would  do.  From 
Nashville  the  samples  were  collected  from  October  24,  1906,  to 
November  3,  1907,  and  36  analyses  made;  from  Kuttawa,  from  Jan- 
uary 11,  1907,  to  January  11,  1908,  34  analyses  were  made. 

ITie  following  table  gives  the  general  average  of  the  analysis,  in 
parts  per  million,  and  also  the  per  cent  of  the  anhydrous  residue: 

MmsRAL  Analtsbs  of  Water  from  Cumberland  River. 
[Parts  p«r  million,  unless  otherwise  stated.) 


Turbidity 

Suspended  matter 

Coefficient  of  fineness 

Silica  (SlOi; 

Iron(Fe)« 

Calcium  (Oa) 

ICagnesinm  (Mg) 

Sodium  and  potassium  (Na+ K) , 

Sirbonate  radicle  (C0|) 
icarbonate  radicle  (HC0|) 

Sulphate  radicle  (6O4) 

Nitrate  radicle  (NOi) 

Chlorine  (CI) 

Total  dissolved  solids 


Near  NashviUe, 
Tenn. 


Mean. 


126 
M 

.74 
20 

.42 
26 
3.6 
9.6 
0 
92 
14 
1.2 
2.1 
119 


Anhy- 
drous 
residue. 


P<r  effil. 


16.4 
».6 

21.3 
2.9 
7.8 

37 


11.4 
1.0 
1.7 


Near  Kuttawa, 
Ky. 


Mean. 


Anhy- 
drous 
residue. 


PereenL 

176 

166 

.92 

18 

14.6 

.30 

1.4 

28 

22.8 

4.3 

3.6 

7.8 

6.3 

.0 

40.6 

100 

9.7 

7.9 

1.8 

L6 

3.0 

2.4 

124 

a  Fe»Oi. 


'     COMMERCIAL  VALUE  OF  THE  MUSSELS. 

Taking  into  consideration  both  the  relative  abundance  of  the  species 
and  the  intrinsic  value  of  the  shell,  the  southern  mucket  (X.  ligament 
Una  gibha)  is  the  most  important  commercial  mussel  of  the  upper 
river;  that  is,  from  Bumside  down  nearly  to  Nashville. 
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From  Nashville  to  Clarksville  the  mucket  is  not  relatively  as 
abundant,  and  is  consequently  surpassed  in  value  by  the  Ohio  River 
pigtoe  (Q,  ohliqua). 

From  Clarksville  to  the  mouth  of  the  river  the  honors  are  divided 
between  the  pigtoe  and  the  niggerhead  (Q.  ebena).  There  are  other 
shells  all  along  the  river  which  possess  a  high  intrinsic  value  but  are 
not  found  in  sufficient  quantities  to  equal  the  ones  just  mentioned. 
The  most  important  of  these  axe  the  yellow  sand-shell  (X.  anodon^ 
tddes),  the  most  valuable  of  aU  our  fresh-water  species,  the  butterfly 
(P.  securis),  LampsUis  orhicvlataf  a  shell  of  very  high  value  and 
desirable  for  propagation,  and  the  Missouri  niggerhead  (0.  ellipsis). 
The  Cumberland  pigtoe  (Q,  cooperiana)  and  the  long  niggerhead  (Q. 
subrotwnda)  are  also  much  esteemed  by  the  button  manufacturers. 
Samples  of  shells  from  the  upper  portions  of  the  river  were  carefully 
weighed,  measured,  and  appraised  by  Mr.  Boepple,  with  the  results 
indicated  in  the  following  table: 

Commercial  Vaxue  of  Mussel  Shells  Taken  from  the  Cumberland  Kiyer  in 

October  and  November,  1910. 


Species. 


LampaillB  Ugamen- 
tina  gibba. 

Do 

Do 

Do 

Do 


Do. 


Soadrula  obliqua. . 
roxnus  dromas 

Lampsilis  ovataa.. 

Dromua  d  rem  as 

and  small  Quad- 

rulaa  mixed.  t> 

Unio  crassidens . . . . 


Localitj'. 


Weight. 


Martlnsburg,  Ky... 


Coos  7  andinp,  Ky 

Martiiisburg,  Ky 

do , 

lUimside  to  Burksvilte. 

/Obey     River,     Celina, 

\    Tonn. 

Coefl  I  anfJlng  Ky , 

Martinsburg,  Ky , 

....do , 

....do , 


Pounds. 
5 


.do 


} 


2i 


Num- 
ber 
shells. 


16 


2i 

12 

6 

17 

5 

17 

5 

32 

5 

12 

5 

37 

2 
2 

114 

Hi 

2 

3i 

134 


Num- 
ber 
blanks, 


{ 


287 

ISO 

222 

222 

390 

67 

129 

76 

23 

T67 

125 


137 


Lines. 


20 
20 
20 


36 
20 
30 
35 


20 


Num- 
ber 

gTGSS 

per 
ton. 


685 

916 
522 
723 
928 
135 
307 
180 
109 
319 
744 


652 


Valn« 

per 

gross. 


Cents. 


6 
3 
5 

6 
20 

7 
10 
16 

2 

2 


Value 
per 
ton. 


S34.25 

54.96 
15.66 
36.15 
46.40 
27.00 
21.49 
18.00 
16.35 
6.38 
14.88 


«Tips. 


*  Pearly  tips. 


A  good  idea  of  the  extent  of  clamming  operations  on  the  river 
below  Nashville  may  be  obtained  from  the  following  data,  contributed 
by  various  shell  buyers  at  Paducah,  Ky.:  On  some  of  the  beds 
mussel  fishing  has  been  conducted  for  at  least  10  years.  One  mussel 
firm,  with  headquarters  at  Paducah,  had  300  boats  operating  from 
Paducah  to  Nashville.  In  1907  this  company  obtained  1,783  tons 
of  shells  from  this  part  of  the  Cumberland  River;  in  1908,  1,400  tons; 
in  1909,  1,100  tons;  in  1910,  1,125  tons.  In  consequence  of  a  sudden 
drop  in  the  price  of  shells  this  company  was  not  working  the  river 
during  1911. 
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Another  buyer  reported  500  tons  obtained  from  the  same  region 
of  the  Cumberland  by  his  company  during  each  of  the  years  1907, 
1908,  and  1909,  but  only  100  tons  in  1910. 

In  addition  to  these  companies  there  were  Ohio  River  parties  and 
private  fishermen  operating  in  the  river,  which  must  have  increased 
the  annual  output  to  considerably  over  2,000  tons  per  year. 

Because  of  the  drop  in  prices  mentioned  above,  none  of  the  larger 
companies  were  operating  the  river  during  1911  with  the  exception 
of  Mr.  Walter,  at  Dover,  Tenn.,  and  the  blank  factory  at  Clarksville, 
Tenn. 

BREEDING  SEASON  OF  THE  CUMBERLAND  MUSSELS. 

Throughout  the  progress  of  the  survey  the  various  species  of  mussels 
were  examined  as  to  breeding  condition  and  the  date  at  which  the 
various  species  were  foimd  gravid  is  shown  in  the  table  following. 
In  addition  to  the  table,  which  gives  only  the  bare  facts,  the  follow- 
ing additional  notes  will  prove  of  interest  and  value. 

The  only  LampsiMs  ovaia  found  gravid  was  on  May  13.  Mr.  Boep- 
ple  sent  in  some  gravid  examples  during  the  late  autumn  of  1910. 
Without  doubt  this  species  is  usually  gravid  from  autumn  until  the 
next  spring.  L,  multiradiata  was  found  becoming  gravid  July  28. 
In  other  streams  we  have  found  it  fully  gravid  in  September  and 
October.  Lampsilis  anodontoides  was  found  fuUy  ripe  in  abundance 
from  June  10  to  21.  The  breeding  season  of  this  species  is  well 
known;  it  usually  becomes  gravid  in  autumn  and  remains  so  during 
the  winter.  Quadrula  perplicata  was  noticed  becoming  gravid  May 
24,  and  gravid  samples  were  still  found  July  27.  Although  Quad- 
rvJa  cooperiana  remained  gravid  for  a  considerable  length  of  time, 
we  saw  only  a  few  samples;  the  citations  refer  to  single  individuals, 
so  that,  while  we  have  it  recorded  from  June  3  to  August  11, 
only  11  gravid  examples  altogether  were  seen.  The  characteristics 
of  the  gravid  mussel  are  described  under  the  discussion  of  the  species. 
It  is  a  desirable  species  to  propagate.  QtLodrula  obliqua  is  the  most 
prolific  mussel  in  the  river,  and  we  saw  many  more  gravid  examples 
of  this  than  of  any  other  species.  From  June  3  to  10  is  the  height  of 
its  breeding  season,  and  at  that  time  about  half  the  catch  obtained 
would  be  gravid.  When  the  life  history  of  the  species  is  known  and 
the  fish  which  serves  as  host,  it  will  be  easy  to  procure  material  for 
propagation  during  a  considerable  part  of  the  summer. 

Quadrula  ehena  was  observed  in  early  stages  of  gravidity  about  the 
beginning  of  the  work,  and  gravid  examples  were  obtained  as  late  as 
July  16.  The  other  species  noted  are  not  of  special  economic  impor- 
tance and  gravid  examples  were  found  only  in  small  numbers.  Suffi- 
cient information  about  them  can  be  obtained  by  a  glance  at  the 
table. 


42 


MUSSELS  OF  CUMBBBLAND  BIVEB  AND  TBIBUTABIBS. 


Table  op  Gravid  Specimens  of  Mussels  Found  in  the  Cumberland,  1911. 
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PEARLS  AND  PEARLING  IN  THE  CUMBERLAND. 

Just  when  pearling  began  on  the  Cumberland  there  is  no  definite 
record.  It  has  been  in  operation  quite  steadily  on  the  upper  river 
for  at  least  20  years.  It  is  not  generally  carried  on  actively  the  year 
round,  but  chiefly  in  August  and  September,  when  the  water  is  low. 
There  are  few  professional  pearlers,  however;  that  is,  men  who  devote 
their  entire  time  to  the  gathering  of  pearls.  Most  of  the  pearling  is 
carried  on  by  farmers  at  odd  times,  and  by  men  who  in  the  winter 
devote  their  enei^es  to  lumbering,  chopping,  or  trapping. 

Hunting  for  pearls  is  confined  mostly  to  the  upper  river  and  the 
tributaries.  It  seems  that  the  conditions  suitable  for  pearl  formation 
are  more  abundantly  fulfilled  in  small  streams. 

The  first  sign  of  active  pearling  operations  seen  by  the  present 
survey  was  encountered  about  Burnside.  The  search  for  pearls 
extended  above  the  town  as  far  as  Seven  Mile  Shoals  and  downstream 
as  far  as  Celina,  and  less  actively  to  Carthage  and  beyond.    A  short 
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distance  below  Bumside  pearling  has  been  recently  in  active  opera- 
tion^ at  Pittman  and  Fishing  Creek.  From  Bumside  down  to 
Burkesville  Mr.  Boepple  had  noted  in  1910  that  the  river  bed  was 
well  filled  with  sheUs  killed  by  pearlers^  and  in  1911  the  same  work 
was  being  continued  farther  on  downstream.  At  Patty  Shoals  below 
Mill  Springs  in  1910  "yellow  mussels"  (i.  ligamentina  gihba)  had  been 
pretty  well  fished  out,  since  the  pearlers  opened  only  this  species. 

In  order  that  due  allowance  may  be  made  for  the  inevitable  degree 
of  unfounded  rumor  on  such  subjects,  we  will  give  at  first  the  reports 
of  the  rivermen  and  supplement  them  later  by  our  own  observations. 

At  Bumside  we  heard  that  a  pearl  had  been  found  at  the  mouth  of 
Pittman  Creek  which  was  worth  S250  or  $300  and  another  that  had 
been  sold  for  $40,  and  we  were  told  of  a  man  living  down  the  river, 
back  some  distance  in  the  country,  who  had  a  fad  for  pearling  and 
buying  pearls,  and  who  had  accumulated  in  this  way  about  $20,000 
worth  of  pearls,  baroques,  and  slugs  at  the  time  our  informant 
visited  him.  Many  pearls  had  been  found  in  the  vicinity  of  Eadsville, 
the  highest  price  any  single  pearl  from  that  locality  brought 
being  $800. 

In  August  and  September  100  men  were  often  pearling  at  once  on  a 
shoal  near  Rowena,  and  the  highest  price  paid  for  any  single  pearl 
was  $500.  There  had  also  been  much  pearling  on  a  mussel  bed  below 
Tear-coat  Bar  and  on  another  at  Clouds  Island  during  the  past  five 
years,  sometimes  as  many  as  50  men  working  at  the  same  time.  At 
Goodall  Island,  for  20  years  previous  to  the  time  of  closing  the 
lock,  pearling  had  been  in  active  operation.  At  one  time  150  men 
were  at  work  together  on  the  bed,  and  in  one  week  $30,000  worth 
of  pearls  were  found.  Pearling  had  also  been  carried  on  near  the 
mouth  of  Goose  Creek  above  Hartsville  in  former  years,  but  it  stopped 
after  the  building  of  the  lock  below,  which  flooded  the  beds  with  lock 
water  and  rendered  it  difficult  to  obtain  the  mussels. 

Not  only  the  upper  river  but  its  tributaries  also  were  famous  for 
pearls.  At  Carthage  it  was  said  that  better  pearls  were  found  in  the 
Caney  Fork  than  in  the  Cumberland,  and  that  they  conmianded  a 
much  better  price.  Mr.  Boepple,  who  investigated  the  lower  26 
miles  of  the  Obey  River  at  Celina,  remarks:  "Twelve  to  fifteen  years 
ago  there  was  much  pearl  fishing  here,  and  it  seems  to  have  paid 
until,  indeed,  the  mussels  had  been  fished  out  by  pearlers."  Stones 
River  was  in  good  repute  as  a  pearling  stream,  and  a  merchant  at 
Clarksville  stated  that  his  father  used  to  buy  many  pearls  from  there. 
There  had  been  active  pearling  on  this  river  only  a  short  time  before 
our  visit,  and  some  shells  left  by  the  pearlers  and  examined  by  our  party 
showed  indications  of  pearl  formation.  Red  River,  which  enters  at 
Clarksville,  is  said  to  be  a  good  pearl-bearing  stream  in  its  upper 
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portion,  and  we  saw  a  number  of  very  good  pearls  from  there.  Little 
River,  across  from  Canton,  Ky.,  is  also  said  to  yield  numerous  pearls, 
which,  however,  are  rather  small. 

Our  own  observations,  as  well  as  the  records  of  people  engaged 
in  the  pearl  trade,  indicate  that  pearling  was  once  an  important 
occupation  in  the  upper  river.  We  saw  in  many  places  large  piles 
of  shells  left  by  pearlers  along  the  river  banks,  and  came  across  one 
party  actively  engaged  in  pearling.  Mr.  Boepple  saw  a  collection 
of  pearls  in  Rowena  valued  at  $1,000,  and  this  represented  only  a 
portion  of  those  found  in  the  vicinity,  since  the  largest  and  finest 
pearls  wore  sent  directly  to  New  York.  At  Butlers  Landing  a  store- 
keeper showed  us  a  very  pretty  collection  of  *' rosebud"  pearls,  all 
with  a  good  luster,  four  of  which  were  purple,  five  yellowish,  and  eight 
white. 

At  Clarksville,  as  mentioned  above,  we  saw  some  very  pretty 
pearls  from  Red  River.  One  of  the  principal  merchants  at  Car- 
thage buys  about  $15,000  worth  of  pearls  every  year.  The  highest 
price  he  had  paid  for  a  single  pearl  was  $2,500.  They  generally 
range  from  $20  to  $300.  A  shell  buyer  at  Paducah,  Ky.,  bought 
$2,000  worth  of  pearb  during  the  season  of  1910.  While  genuine 
round  pearls  are  not  common  in  the  lower  river,  rough  pearls  and 
baroques  are  usually  present  to  the  amount  of  three-fourths  ounce 
per  ton  of  shells.     The  baroques  vary  from  $2.50  to  $3.50  an  ounce. 

On  account  of  the  ground  to  be  covered  and  the  time  at  our  dis- 
posal, together  with  unfavorable  weather  while  on  the  upper  Cum- 
berland, we  did  not  have  opportunity  to  devote  very  much  atten- 
tion here  to  pearl  formation,  though  this  region  would  prove  an 
exceptionally  good  location  from  which  to  attack  the  problem.  In 
looking  over  the  flesh  of  some  mussels  recently  killed  by  pearlers  a 
number  of  black  distomid  cysts,  similar  to  those  found  in  the  Maumee 
River  (Indiana  and  Ohio),  were  observed,  and  these  probably  figured 
in  part  at  least  as  an  exciting  cause. 

A  study  leading  to  the  discovery  and  the  consequent  conserva- 
tion of  the  pecuUar  conditions  which  favor  pearl  formation  in  the 
upper  Cumberland  and  its  tributaries,  accompanied  with  active 
propagation  of  the  southern  mucket  in  that  region,  would  be  highly 
desirable.  The  mussels  are  not  yet  so  nearly  exterminated  that 
gravid  material  can  not  be  readily  procured,  though  it  is  feared 
that  they  soon  will  be,  in  view  of  the  active  depredations  of  the  pearl- 
ers. It  is  believed  that  mussel  planting  could  be  kept  well  ahead 
of  any  onslaught  likely  to  occur  and  that  the  resulting  harvest 
would  }aeld  not  only  an  abundance  of  the  very  best  button  material 
but  also  a  plentitude  of  pearls,  and  thus  prove  a  source  of  niuch 
greater  benefit  than  where  mussels  are  reared  for  the  shells  alone. 
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DISCUSSION  OF  MUSSEL  SPECIES. 

In  the  list  of  species  here  presented  we  have  followed  in  most 
respects  the  classification  and  sequence  given  in  Simpson's  well- 
known  Synopsis  of  the  Naiades.  In  the  spelling  of  the  names, 
however,  we  have  followed  the  suggestions  of  Lindahl «  and  have 
made  also  a  few  minor  changes,  such  as  the  substitution  of  the  older 
name  Qvadrvia  undaia  for  Quadrvla  trigona,  as  suggested  by  Mr. 
Bryant  Walker,  and  the  transference  of  the  Mediorvidus  subterUiLS 
(Say)  to  the  genus  PtychobranchtLs,  and  of  Tritogonia  tuberculata 
(Barnes)  to  Quadrvla  under  the  name  Quadrvla  tritogonia^  as  sug- 
gested by  Dr.  Ortmann.  Many  other  changes  have  been  proposed 
which  will  probably  in  the  end  prove  justifiable.  We  have  avoided 
making  any  shifts  between  Plevrohema  and  Qvadrvla,  although  sev- 
er^ have  been  advocated  which  may  be  desirable.  The  fact  that 
both  Pleurobema  sesopvs,  Quadrvla  ohliquaj  and  another  perplexing 
form  which  we  have  found  may  have  glochidia  in  two,  three,  or  all 
four  gills  indicates  that  these  two  genera  should  really  be  united. 

We  are  very  favorably  inclined  toward  the  new  classification  pro- 
posed by  Ortmann,^  but  its  present  state  of  incompleteness  and  the 
uncertain  position  of  many  species,  as  well  as  our  own  conclusions 
regarding  Quadrvla  and  Pleurobema,  make  it  seem  best  at  present 
to  use  the  older  and  better  known  system  with  the  few  exceptions 
noted  above. 

1.  Tnincilla  triquetra  Rafineeque.    Sniiffbox. 

This  attractive  little  shell  occurs  only  in  the  upper  part  of  the  river.  In  all  we 
pTOcuied  21  specimens,  19  of  which  were  obtained  at  Salt  Lick  Bar.  In  the  autumn 
of  1910  Mr.  Boepple  found  it  at  Indian  Greek,  Cloyds  Landing,  Albany  Landing, 
and  in  the  Obey  River  at  Celina,  Tenn. 

It  is  in  all  probability  considerably  more  common  and  widely  distributed  in  the 
river  than  our  collections  would  indicate.  But  it  does  not  seem  to  occur  as  far  down 
the  river  as  Half  Pone  Bar  or  at  Clarksville;  if  it  did  a  few  examples  would  certainly 
have  been  taken  among  the  great  number  of  small  mussels  collected  in  that  region 
in  June. 

Truncilla  triquetra  is  a  small  species,  dwelling  in  the  shallower  water.  On  account 
of  its  small  size  it  is  rarely  or  never  taken  on  the  mussel  dredge  or  rake,  but  must  be 
gathered  by  hand.  It  has  a  handsome,  strong  and  thick  shell,  but  is  too  small  to  have 
any  commercial  value.    All  our  examples  are  pretty  well  eroded  at  the  umbones. 

2.  Truncilla  brevidens  (Lea). 

This  species  was  not  found  in  the  main  river  at  all  and  only  at  three  stations  alto- 
gether. It  was  most  abundant  in  the  Big  South  Fork  opposite  Parkers  Lake  Station. 
Three  examples  were  procured  in  the  same  fork  2  miles  above  Bumside  and  one  in 
Beaver  Creek.    It  is  too  small  to  have  any  commercial  value. 

All  the  specimens  found  were  dead,  but  some  had  been  recently  killed  by  muskrats, 
therefore  nothing  was  learned  concerning  its  habits.    It  appears  to  be  a  species 

a  Lindahl,  J.:  Orthography  of  names  of  the  Naiades,  The  Journal  of  the  Cincinnati  Society  of  Natural 
History,  vol.  xx,  no.  5,  art  vm. 

»  A  monograph  of  the  Najades  of  PemuylTania,  reprinted  from  the  Memoirs  of  the  Carnegie  Museum. 
▼oL  14,  no  6,  Feb.  15, 1911. 
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occurring  in  moderate-sized,  clear  streams  with  a  rocky  bottom,  avoiding  the  smaller 
tributaries. 

3.  Truncilla  arcxformu  (Lea). 

Rare;  only  one  example  obtained.  This  was  procured  in  the  Big  South  Fork  2 
miles  above  Bumside,  Ky.,  and  is  rather  peculiar  in  shape. 

4.  DninciLla  sulcata  (Lea).    Pewee,  cat's-claw. 

Although  this  species  seems  to  be  pretty  well  distributed  along  a  considerable 
Ktretch  of  the  river,  we  obtained  only  occasional  examples  here  and  there  along  shore. 
Mr.  Boepple  found  one  in  Ganey  Fork.  It  can  probably  be  procured  in  larger  num- 
bers during  low  water.  It  is  common  enough  to  be  pretty  well  known  to  the  clammers, 
who  call  it  ''pewee*'  on  account  of  its  small  size,  or  "cat's-claw"  because  of  the 
peculiar  clawlike  structures  on  the  marsupial  expansion  of  the  shelj  of  the  female. 

5.  TnincUla  haynana  LeA. 

Our  collection  of  this  species  is  rather  small,  but  it  is  probably  more  conmion  than 
the  collection  would  indicate,  as  it  is  too  small  to  bite  on  the  crowfoot  hook  and  is 
easily  overlooked.  Most  of  the  examples  collected  had  been  killed  and  cleaned  by 
muskrats.  It  is  one  of  the  handsomest  of  the  TruncUku  on  account  of  its  beautifully 
polished  epidermis,  and  it  has  an  unuBually  thick  and  solid  shell  for  the  genus.  It  is, 
however,  too  small  for  manufacturing  purposes. 

6.  Tnmcilla  capaxfamis  (Lea).  % 

Fairly  abundant  in  the  Big  South  Fork,  where  nearly  all  the  specimens  had  been 
killed  by  muskrats;  in  the  main  river  we  found  it  sparingly.  Our  shells  are  pretty 
badly  eroded,  very  thin  and  brittle,  with  the  marsupial  expansion  colored  a  dark 
green.  The  species  is  of  no  value  for  manufacturing  purposes,  being  too  small  and 
thin. 

7.  TninciUaflorentina  (Lea). 

Rare;  the  only  specimen  obtained  was  the  dead  shell  of  an  old  and  very  inflated 
female  at  Half  Pone  bar.  In  the  autumn  of  1910  Mr.  Boepple  found  a  specimen  at 
Indian  Greek  bar.    During  low  water  probably  many  more  could  be  obtained. 

8.  Truncilla  wdkeri,  new  species.    (See  fig.  1,  frontispiece.) 

A  fine,  large  Truncilla  with  a  honey-yellow  epidermis  and  numerous  capillary  rays. 
Shell  rather  thin,  elliptical  in  outline,  much  inflated  in  the  females,  only  moderately 
in  the  males.  Anterior  margin  projecting  and  evenly  rounded,  ventral  mai^n 
strongly  convex  in  the  larger  males,  much  less  so  in  the  females  and  smaller  males; 
posterior  mai^in  oblique,  but  usually  well  rounded  in  both  sexes;  dorsal  maigin 
comparatively  long,  straight,  or  slightly  curved.  Umbones  narrow  and  flattened. 
Anterior,  lateral,  and  posterior  slopes  all  well  rounded;  umboidal  ridge  flattened  and 
indistinct,  especially  in  the  females.  Ih  front  of  this  ridge  the  males  have  a  broad 
and  shallow  sulcus;  in  the  females  the  marsupial  expansion  is  very  pronounced,  and 
18  usually  limited  anteriorly  and  posteriorly  by  a  deep  and  narrow  sulcus.  It  is 
somewhat  like  that  of  capsxformis,  but  is  considerably  swollen,  especially  in  the 
larger  females,  instead  of  being  flattened,  and  does  not  project  as  strongly.  Lines  of 
growth  smooth,  distinct,  and  close  together.    Ligament  long,  thin,  and  light  brown. 

Interior:  Pseudo  cardinals  lai^e  and  thick,  rather  blunt  and  only  slightly  serrate  or 
smooth;  laterals  long,  high,  thick,  and  slightly  ciirved;  anterior  adductor  scar  slightly 
longer  than  wide,  squarely  truncated  posteriorly ;  posterior  scar  large,  deeply  impr^sed , 
and  squarely  truncated  anteriorly  much  as  in  brevidens;  pallial  impression  fairly  dis- 
tinct, nacre  milky  white,  thiimer  and  quite  iridescent  posteriorly. 

This  species  was  quite  abundant  just  below  the  ford  of  the  East  Fork  of  Stones 
River  near  Walterville,  Tenn.  We  found  here  140  shells,  most  of  them  on  shore  and 
recently  killed  by  muskrats,  and  1  or  2  living  mussels.    The  smallest  specimen  (male) 
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meaflures  23.2  mm.  long,  15.3  mm.  high,  and  8.8  mm.  in  diameter,  the  smaller  female 
31  mm.  long,  19.9  mm.  high,  and  12.9  mm.  in  diameter.    The  laigest  male  measures 

57.7  mm.  long,  42.7  mm.  high,  and  26.4  nmi.  in  diameter,  and  the  largest  female 

52.8  mm.  long,  39  mm.  high,  and  23.9  mm.  in  diameter.    There  are  49  females,  the 
others  being  males. 

WaUceri,  to  Mr.  Bryant  Walker,  one  of  our  most  eminent  conchologists. 

9.  Lampnlis  veniricosa  (Barnes).    Pocketbook. 

Typical  specimens  of  this  species  were  obtained  in  two  tributaries  of  the  Cumber- 
land, Harpeth  River  near  its  mouth,  and  Stones  River,  in  the  east  fork  at  Waltcrhill 
and  the  west  fork  at  Murfreesboro,  Tenn.  Just  how  common  or  widely  distributed  it 
is  in  the  streams  above  mentioned  is  not  known.  The  examples  found  were  excep* 
tionally  fine  and  would  make  very  good  button  shells. 

In  tlie  main  Cumberland  L.  ventricoaa  seems  to  be  quite  rare,  its  place  being  usually 
taken  by  the  closely  related  L.  ovata.  Indeed,  the  distribution  and  relationships  of 
ovata  and  ventrieosa  as  found  in  the  Cumberland  and  its  tributaries  are  exceedingly 
perplexing.  A  few  examples  found  near  Clarksville,  and  a  dwarf  shell  found  at  Elk 
Creek  shoals  above  Dover,  however,  offered  exceptional  difficulties  in  classification, 
fitting  in  neither  with  ventrieosa  nor  ovata;  the  male  shell  would  perhaps  fall  on  the 
ovata  side  of  the  dividing  line;  the  females  on  the  ventrieosa  side,  if  indeed  not  rather 
beyond  the  limits  of  the  typical  shell;  these  shells,  both  male  and  female,  were  rather 
too  thick  and  solid  for  ovata.  A  marked  feature  of  those  at  hand  is  a  deep  pink  tinge 
of  the  nacre  posteriorly,  this  tinge  being  pretty  sharply  limited  to  the  posterio-dorBal 
area,  a  feature  not  common  with  either  ventrieosa  or  ovata. 

The  female  shells  are  considerably  more  inflated  than  the  males  and  have  a  peculiar 
flattening  of  the  lower  part  of  the  posterior  margin.  One  of  the  female  shells  was 
sent  to  Mr.  Bryant  Walker,  who  remarks  concerning  it  as  follows:  ''No.  5456  is  a 
most  remarkable  shell.  I  have  never  seen  a  female  ovata  with  such  an  enormous 
expansion.  Ventrieosa  not  uncommonly  tends  that  way,  but  not  to  such  an  extent. 
*  *  *  f  }|jg  gjiQii  jg  comparable  only  with  satur.  [A  variety  of  ventrieosa^  accord- 
ing to  Simpson;  satur  is  L.  excavata,  according  to  Frierson.]  This  shell  is  either  an 
extraordinary  abnormality  of  ovata  or  is  ventrieosa.  In  view  of  the  occurrence  of 
ventrieosa  both  in  the  Harpeth  and  Stones,  I  am  inclined  to  refer  it  to  the  latter." 

10.  Lampsilis  ovata  (Stky),    Southern  pocketbook;  ''grandma.'' 

A  fairly  common  species  throughout  the  entire  length  of  the  Cimiberland,  more 
numerous  in  the  upper  portions  and  upper  tributaries. 

This  species  is  one  of  the  very  few  foimd  in  the  Cumberland  above  the  falls.  Mr. 
Boepple  obtained  it  at  Pineville  and  WUliamsbuig  and  we  found  a  few  in  the  vicinity 
of  the  latter  place  and  several  examples  just  above  the  falls.  Just  below  the  falls  it 
was  abundant  and  common  at  the  stations  farther  down.  Associated  with  the  typical 
form,  which  is  relatively  uncommon,  is  an  aberrant  form,  more  closely  resembling 
ventrieosa. 

The  specimens  of  this  aberrant  form  were  at  first  identified  as  L.  subovatus  Say, 
described  and  figured  by  Call.o  On  examination  of  the  literature,  however,  there  is 
no  "  Unio  subovatus  Say,"  and  the  name  in  Call's  report  is  plainly  a  misprint  for 
ovattiSf  the  Unio  subovatus  Lea  being  an  entirely  different  thing. 

Say's  original  description  of  **Uhio  ovatus*^  is  brief  and  the  figure  poor,  but  recog- 
nizable; it  is  probably  better  known  from  Conrad's  description  and  excellent  figure. ^ 

The  greater  number  of  our  specimens,  however,  differ  considerably  from  the  typical 
form.    Beginning  with  the  shapely,  high-ridged  clear  yellow  shell,  which  represents 


•  MoUusca  of  Indiana,  Twenty-fourth  Annual  Report  of  Geology  and  Natural  Resources  of  Indiana^ 
p.  481,  pi.  39. 
t  Conrad,  Monography,  p.  4,  pi.  X 
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the  species  in  its  perfection,  we  have  stained  horn-colored  examples,  then  deep- 
brown  specimens  and  specimens  with  broad  distinct  rays.  Inflated  females  are  lik^y 
to  have  the  ridge  characteristic  of  owxta  less  markedly  developed  than  males;  in  both 
sexes,  however,  there  is  a  tendency  for  it  to  appear  in  all  degrees  of  imperfect  develop- 
ment until  in  some  examples  it  is  barely  discernible.  Indeed  in  one  of  our  examples 
it  is  almost  wholly  absent,  and  we  have  a  shell  that,  with  the  ^exception  of  purely 
individual  features,  can  not  be  distinguished  from  a  specimen  of  L.  ventrioosa  from  the 
upper  Missiasippi  River. 

Judging  from  the  soft  parts  of  a  single  gravid  female  examined,  the  bodies  of  ventri- 
cosa  and  ovata  are  quite  unlike,  the  mantie  flap  of  ovata  showing  a  peculiar  mottling 
quite  different  from  the  markings  observed  in  the  other  species. 

The  variously  modified  forms  of  ovata  are  not  only  more  abundant,  but  also  more 
widely  distributed  than  the  type  form.  Just  below  Cumberland  Falls  most  of  the 
shells  of  this  species  are  of  medium  size  or  smaller,  nearly  all  are  smoky  brown,  and 
several  are  well-rayed.  At  Indian  Creek  Bar  brown  and  few-rayed  individuals  occur 
along  with  the  typical  form.  At  Goodall  Island  we  found  one  with  numerous  distinct 
rays. 

The  shells  of  the  Rock  Castie  River  are  different  from  the  others  and  can  be  told 
almost  at  a  glance.  They  are  dark  brown,  longer  and  heavier  than  those  of  the  other 
streams  and  have  the  posterior  ridge  rather  low;  ovata  takes  nearly  the  same  place  in 
the  Cumberland  that  ventricosa  does  in  the  upper  Mississippi. 

We  have  always  found  ovata  considerably  inferior  to  ventricosa  as  a  button  shell, 
being  thinner,  sxnaller,  and  more  brittle.  The  Rock  Castle  River  ovata  could  possibly 
be  used  for  buttons,  but  would  furnish  rather  poor  material.  In  the  Cumberland  the 
ovata  is  a  rather  valueless  shell. 

Call's  experience  with  ovata  is  different.  He  says  it  is  *'one  of  the  largest  that  are 
found  in  American  waters;  *  *  *  it  also  attains  a  much  greater  size  than  Barnes's 
form  {ventricosa)."  This  may  be  perfectiy  true  for  some  rivers,  as  shells  vary  greatly 
in  size  and  thickness  in  different  streams. 

11.  Lampsilis  mtdtiradiata  (Lea). 

Rather  rare  in  the  main  river  and  found  almost  entirely  in  its  upper  portion. 
Occurs  typically  in  small,  clear  streams  and  often  in  lakes.  It  is  more  common  in 
the  tributaries  tiian  in  the  main  river.  The  specimens  from  both  forks  of  Stones  River 
are  beautiful  shells,  typical  in  form,  not  much  eroded,  and  with  a  clear,  white  nacre. 
The  specimens  from  Rock  Castie  River,  Big  South  Fork,  and  the  main  stream  depart 
more  or  less  from  the  typical  form,  being  unusually  elongate  and  sharp-pointed  posteri- 
orly, rather  thin,  considerably  eroded,  and  more  or  less  stained  or  diseased  in  the 
jMkCTe  or  in  the  teeth.  On  comparing  the  Red  and  Stones  River  shells  with  the  others, 
a  marked  difference  was  noted  in  the  cardinal  teeth.  In  these  typical  specimens 
the  large  posterior  cusp  of  the  right  valve  pointed  more  or  less  anteriorly,  while  in  the 
Rock  Castle  River  specimens  and  most  of  the  others  it  pointed  more  or  less  poste- 
riorly.   A  few  shells  with  intermediate  characters  in  this  respect  were  found,  however. 

12.  Lampsilis  ligamentina  (Lamarck).    Mucket. 

This  species  is  represented  in  the  Cumberland  chiefly  by  the  southern  mucket, 
Lampsilis  ligamentina  gibba  Simpson,  which  differs  from  the  typical  form  in  being 
shorter  and  more  compressed.  The  two  forms  grade  into  each  other  so  impercep- 
tibly that  it  is  impossible  to  find  the  point  of  separation  between  them.  In  the 
lower  part  of  the  river  it  approaches  more  nearly  the  typical  form. 

The  shell  of  the  subspecies  often  has  the  epidermis  more  highly  polished  than  in 
the  type  form,  the  nacre  has  more  luster,  and  the  valves  are  flatter  and  more  uniform 
in  thickness.  The  shells  are  therefore  superior  to  those  of  the  common  mucket  for 
manufacturing  purposes  and  are  sought  after  by  shell  buyers.  Like  the  other  forma 
of  this  genus  this  mucket  carries  its  young  in  the  gills  through  the  winter.    The 
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glochidia  iaaten  readily  to  our  common  spiny-rayed  fishes.  Some  gravid  examples 
ef  this  form  were  collected  by  >lr.  Boepple  in  the  autumn  of  1910  from  the  upper 
Cumberland  and  sent  to  the  biological  station  at  Fairport,  and  though  the  mussels 
were  dead  the  glochidia  were  still  alive  and  attached  themselves  readily  to  fishes. 

This  is  the  most  desirable  form  with  which  to  stock  the  river  and  extensive  plant- 
ings from  the  faUs  to  the  mouth  would  greatly  increase  its  value  as  a  mussel  stream. 

13.  Lampnlis  orbieulata  (Hildreth). 

Fairly  common  in  the  middle  portion  of  the  river,  usually  from  1  to  3  examples 
being  found  on  each  bed. 

We  were  struck  with  the  remarkable  similarity  between  this  species  and  the  south- 
em  mucket,  Lampsilis  ligamentina  gibba.  About  the  only  way  to  distinguish  between 
them  was  by  the  bright  orange  shade  of  the  epidermis,  and  usually  orange  tint  of 
the  nacre  of  orbieulata y  and  it  is  easy  to  understand  Gall's  ^  remark  that  Dr.  Hil- 
dreth and  the  earlier  naturalists  seem  to  have  considered  this  shell  as  a  variety  of 
Unio  crasna  Say  («=  Unto  ligajnentinta  Lamarck,  short  and  thick  variety  foimd  in  the 
Ohio),  but  Gall  adds:  ''It  certainly  would  seem  to  be  a  good  species."  Oiur  own 
studies  and  comparisons  showed  them  more  distinct  than  appeared  at  first  glance. 
The  difference  is  most  plainly  seen  in  the  female  shells,  which  differ  considerably 
from  the  males,  being  truncate  postericH'ly  and  short  and  well  swollen  postbasally. 
They  are  well  represented  by  Say's  ^  figure  of  Unto  abruptuSy  and  look  somewhat 
like  a  compromise  between  the  southern  mucket  and  L,  ventricosa,  Ortmann^ 
says  that  this  species  '*is  not  at  all  related  to  L.  ligamenHna  as  Simpson  thinks;  but 
it  belongs  to  the  ventricosa  group  of  Lampnlis^  for  it  has  a  well-developed  flap  on 
the  mantle  edge." 

L.  orbieulata  also  very  closely  resembles  L.  kigginsU  which  is  more  generally  north- 
em  in  its  distribution,  but  the  males  of  higginaii  are  shorter,  more  closely  approach- 
ing Obovaria  elUpiis.    Orbieulata  and  Mgginni  are  probably  closely  related. 

This  is  a  very  good  button  species,  but  so  imcommon  that  it  is  not  much  of  an  item 
in  the  trade. 

14.  Lampnlis  tseniata  (Gonrad). 

Rare;  none  at  all  were  fotmd  in  the  Cmnberland  or  in  any  of  the  tributaries  except 
Stones  River.  It  appears  to  be  a  species  of  small  clear  streams,  and  was  fotmd  in 
the  fine  gravel  at  the  edge  of  the  water  among  the  water-willows. 

15.  LampsUiB  picta  (Lea).    Fainted  mussel. 

Rather  rare,  and  not  taken  by  tis  in  the  main  river.  We  found  three  in  the  Rock 
Castle  River  a  few  miles  back  from  the  Cumberland.  Mr.  Boepple,  in  the  auttmin 
of  1910,  obtained  it  in  the  Big  South  Fork  at  Sloans  Shoals,  near  Burnside.  It  is 
too  small  and  thin  to  have  any  commercial  value.  Otur  largest  example  measures 
61  mm.  long,  33  mm.  high,  and  17.5  mm.  in  diameter. 

16.  Lampnlis  punctata  (Lea).    Spotted  mussel. 

It  is  very  like  L.  picta  in  color  and  outline,  but  differs  in  being  more  inflated  and 
in  carryiiig  its  thickness  to  the  edge,  so  that  its  ventral  margin  is  rather  rounded  and 
blunt,  while  that  of  picta  is  sharp.  Both  species  are  new  to  our  collection.  Mr. 
Bryant  Walker,  who  identified  them  for  us,  called  attention  to  the  differences.  The 
shell  is  thick  anteriorly,  but  thins  out  rapidly  behind  the  center.  It  has  no  conmier- 
cial  value  on  account  of  its  small  size,  and  most  of  our  specimens  are  also  badly  eroded. 

17.  Lampsilis  perdiz  (Lea). 

Abundant  in  the  Cumberland  just  below  the  falls.  Mr.  Boepple  in  1910  fotmd  it 
as  far  down  as  Rowena  and  in  the  Obey  River  at  Gelina.  It  is  common  in  Rock 
Castle  and  frequent  in  the  Big  South  Fork. 

a  MoUusca  of  Indiana,  Indiana  Geological  Report,  p.  488. 
*  American  Conchology,  pi.  17. 
<  Nautilua,  vol.  xxm,  no.  9,  p.  119. 
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This  species  bean  a  general  resemblance  to  an  elongate  flattish  L,  ligcmientina. 
Unstained  shells  are  easily  recognized  by  the  character  of  the  rays,  which  are  broken 
up  and  more  strongly  marked  in  places,  making  a  series  of  heavy  green  blotches. 
Another  peculiarity  is  the  short  lateral  teeth,  1  in  the  right  valve  and  2  in  the  left; 
these  are  low  and  blunt,  and  separated  from  the  cardinals  by  a  wide  interspace. 
Oiur  older  shells  are  badly  eroded  and  so  stained  and  discolored  that  the  character- 
istic rays  and  blotches  are  absent.  Such  specimens  can  be  recognized  by  the  narrow 
border  of  latest  formed  nacre,  which  is  yellowish  or  reddish  and  semitranslucent. 
Oiur  shells  usually  have  the  nacre  badly  stained.  Even  if  obtained  free  from  stains 
they  would  make  rather  poor  button  shells,  as  they  are  somewhat  brittle.  In  thick- 
ness they  are  about  equal  to  a  thin  mucket.  A  few  of  the  examples  have  brick-red 
pimply  patches  on  the  interior  which  probably  indicate  the  presence  of  parasitic 
trematodes.    No  parasites,  however,  were  noted. 

18.  Lampailis  anodontoides  (Lea).    Yellow  Band-shell. 

Rather  uncommon,  distributed  chiefly  through  the  central  portion  of  the  river, 
and  never  forming  a  large  percentage  of  any  of  the  beds.  This  species  thrives  best 
on  sand  bars  in  rather  shallow  water.  It  is  generally  confined  to  large  streams.  It 
is  one  of  the  most  active  of  the  mussels,  responding  quickly  to  changes  in  environment 
by  moving  about.  This  is  by  far  the  most  valuable  of  the  fresh-water  mussels,  the 
shells  being  generally  used  for  export  and  in  the  manufacture  of  knife  handles. 

This  species  is  easily  propagated,  the  glochidia  fastening  readily  to  most  of  the 
conmion  spiny-rayed  fishes,  such  as  eunfishes,  bass,  etc.  On  June  13  we  found  a 
number  of  gravid  shells  at  Meeks  Bar.  Some  sunfishes  were  caught,  a  tub  was  pro- 
cured,  and  an  infection  made.  The  infected  fishes  were  then  liberated  into  the  Cum- 
berland in  front  of  the  blank  factory  at  Clarksville. 

19.  Lampsilis  falladosa  (Smith).     Slough  sand-shell. 

Jlare  in  the  Cumberland  and  not  found  in  any  of  the  tributaries.  This  species 
thrives  best  along  eliore  in  shallow  water  with  a  rather  lively  current  and  muddy 
bottom.  Such  conditions  exist  only  in  the  very  lowest  portion  of  the  Cumberland. 
From  Kuttawa  to  the  Ohio  side  ploughs  are  more  common  and  the  species  is  probably 
more  abundant.  The  nacre  of  most  Fpecimens  secured  is  stained.  This  is  a  first- 
class  species  for  the  manufacture  of  buttons,  but  it  would  be  unprofitable  to  plant  in 
the  Cumberland  because  of  the  absence  of  favorable  locations  for  its  best  development. 

20.  Lampsilis  recta  (Lamarck).     Black  sand-shell. 

Rather  common  throughout  the  entire  length  of  the  river,  but  nowhere  abundant. 
Many  of  the  shells  are  badly  eroded  and  stained;  none  are  deep  pink  throughout, 
but  are  'psAe  pink  about  the  cardinal  teeth  and  in  the  umbonal  cavity. 

Good  white-nacred  shells  of  this  species  are  exceptionally  excellent  button  shells, 
and  where  select  stock  could  be  obtained  would  be  one  of  the  most  desirable  species 
to  propagate. 

21.  Lampsilis  lienosa  (Conrad).  ^ 

The  specimens  we  have  are  hardly  typical  and  were  with  some  doubt  identified  as 
this  species.    It  is  a  small  species  of  no  commercial  importance. 

22.  Lampsilis  vanuxamensis  (Lea). 

The  females  of  this  species  were  gravid  June  6.  They  are  peculiar  in  having  the 
marsupial  expansion  of  the  sliell  rather  limited  in  area,  not  extending  to  the  posterior 
end,  but  followed  by  a  pointed  extremity.  In  this  localization  of  the  shell  they 
remind  one  somewhat  of  tlie  Trundllas.  The  shells  are  small,  red  nacred,  and  of 
no  value. 

23.  Lampsilis  trabalis  (Conrad). 

Found  only  in  the  upper  part  of  the  river  and  its  tributaries.  The  females  are  not 
markedly  swollen  posteriorly,  but  differ  from  the  males  in  being  shorter  and  broader. 
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Nearly  all  we  found  were  dead  shells,  usually  badly  eroded  at  the  umbones.  Mr. 
Boepple  found  the  species  as  far  down  as  Gloyds  Landing  and  in  the  Obey  River  at 
Celina.  As  found,  the  epidermis  is  generally  jet  black,  usually  due  to  the  shells 
being  stained.  On  being  cleaned  with  acids  they  exhibit  beautiful  rays.  This  is  a 
small  species  of  no  commercial  importance. 

24.  Lampnlis  parva  (Barnes). 

Rare;  none  at  all  in  the  Cumberland;  indeed  it  has  not  been  reported  from  that 
river.  But  we  obtained  one  specimen  in  the  East  Fork  of  Stones  River  at  Water- 
ville.  This  was  a  slender  shell;  length  27  mm.,  height  15  mm.,  width  11  mm.  Nacre 
beautifully  white  and  iridescent. 

25.  LampsilU  glans  (Lea). 

Rare;  none  at  all  in  the  Cumberland;  10  specimens  from  the  tributaries.  Those 
found  were  in  gravel  in  shallow  and  rather  swift  water.  In  general  it  prefers  quiet 
streams  with  muddy  banks  and  burrows  in  the  firm  mud.  It  is  also  frequently  found 
in  lakes. 

One  of  the  smallest  of  our  species;  too  small  for  conmiercial  use,  and  with  a  rich 
purple  nacre.  In  one  specimen,  a  female  found  in  Roaring  River,  the  peculiar 
glands  of  the  mantle,  small  white  cylindrical  objects  on  each  side,  were  protruded 
and  were  undergoing  spasmodic  movements. 

26.  LampsilU  alata  (Say).    Pancake;  pink  hatchet-back. 

While  not  a  rare  species  in  the  Cumberland,  this  is  not  especially  common.  In  a 
few  of  the  beds  it  is  entirely  absent,  and  in  many  only  one  or  two  shells  were  found. 
It  never  exceeded  4  per  cent  of  the  catch  of  any  of  the  beds,  and  is  usually  less  than  one. 
It  is  well  distributed  throughout  the  entire  river.  It  prefers  rather  deep  water  and 
a  soft,  muddy  bottom.  The  shell,  on  account  of  its  thinness  and  red  nacre,  is  of  no 
value  whatever. 

27.  Lampsilis  gradlia  (Barnes).     Paper-shell. 

Frequent  enough  to  be  a  rather  familiar  species  among  clammers,  but  not  so  abun- 
dant as  to  be  a  nuisance.  It  Ixas  much  the  same  distribution  as  alatay  but  is  less  common. 
We  usually  obtained  only  1  or  2  from  a  bed.  Our  shells  are  rather  badly  worn  at  the 
umbones.  As  this  thin-slielled  species  is  of  no  value  whatever,  but  readily  catches 
the  mussel  hooks,  it  proves  to  be  a  nuisance  when  present  in  large  numbers  where 
clamming  operations  are  being  carried  on. 

28.  Lampsilis  laevissima  (Lea).    Paper-shell. 

Rare;  only  one  specimen  found  in  the  Cumberland;  this  was  at  Meeks  Spring  Bar. 
It  seemed  to  be  more  common  in  the  Harpeth.  This  species  closely  resembles  L. 
gracilis  in  general  appearance,  but  lias,  among  other  distinguishing  featiires,  a  beauti- 
fully polished  epidermis.  Our  examples  liave  a  number  of  peculiar  rays,  consisting 
not  of  a  different  pigmentation  of  the  epidermis  but  of  a  series  of  short,  finely  wrinkled 
lines. 

29.  Lampsilis  leptodon  Rafinesque. 

This  fragile,  thin-shelled  species  is  rare  in  the  Cumberland.  The  only  examples 
obtained  were  collected  by  Mr.  Boepple  at  Albany  and  Cloyds  Landing  in  the  autumn 
of  1910. 

30.  MedUmidus  conradicus  (Lea). 

This  species  is  confined  chiefly  to  small  streams.  It  is  exceedingly  abundant  in 
the  Rock  Castle  River  at  Livingston,  Ky.,  the  sandy  bottom  being  almost  covered 
with  these  animals,  which  showed  up  as  narrow  black  lines,  the  mantle  and  exhalent 
and  inhalent  apertures  being  thin  and  black.    It  is  also  abimdant  in  Roaring  River. 

In  the  Cumberland  we  found  it  just  below  the  falls  and  at  Salt  Lick  Island.  All 
the  shells  were  badly  stained  and  eroded,  and  for  this  reason,  as  well  as  on  account 
of  its  small  size,  it  has  no  commercial  value. 
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31.  Obovaria  retusa  (Lamarck).    Golf -stick. 

Although  we  obtained  only  a  few  specimens  of  this  species,  scattered  valves  were 
frequently  found  along  shore,  and  there  is  reason  to  believe  that  it  is  considerably 
more  common  than  our  small  collection  would  indicate,  although  by  no  means 
abundant  anywhere.  In  the  Cumberland  it  attains  a  rather  laige  size,  our  laigest 
shell  measuring  68.5  mm.  long,  74.5  mm.  high,  and  46.9  mm.  in  diameter.  It  is  a 
heavy  and  solid  sliell,  but  the  deep  purple  of  that  portion  of  the  nacre  within  the 
pallial  line  makes  it  valueless  for  buttons.  All  oiur  shells  are  somewhat  eroded  at 
the  umbones.  Two  of  them  are  considerably  less  retuse  than  the  others,  somewhat 
approaching  0.  circulus  in  this  respect.  All  have  the  epidermis  somewhat  paler 
posteriorly,  but  not  so  markedly  so  as  is  usually  the  case  with  0.  circulus. 

32.  Obovaria  circuits  (Lea). 

Rather  common  in  the  main  river  from  Bumside  to  Half  Pone  Bar.  This  species 
produces  too  small  a  shell  to  be  of  much  importance  to  the  button  trade.  The  larger 
shells  would  furnish  two  or  four  blanks  apiece,  and  are  excellent  both  as  to  material 
and  thickness.  The  nacre  seems  to  be  unusually  durable  and  retains  its  firminess  and 
luster  long  after  others  have  become  chalky. 

33.  Obovaria  ellipsis  (Lea).    Missouri  niggerhead. 

This  species  is  chiefly  northern  in  its  distribution  and  does  not  attain  large  size  in 
the  Cumberland.  Although  in  its  shell  characters  it  bears  considerable  resemblance 
to  some  of  the  Quadrulas,  especially  the  niggerhead,  Q.  ebena^  it  is  really  more  cloeely 
related  to  the  sand-shells.  Where  it  attains  large  size  it  is  an  excellent  button  shell 
and  would  be  a  fine  species  to  propagate,  but  the  reduced  size  of  the  shell  in  the 
Cumberland  indicates  that  the  conditions  there  are  not  favorable.  We  found  gravid 
examples  above  Clarksville  early  in  June. 

34.  Plagiola  secwris  (Lea).    Butterfly. 

This  species  is  fairly  common  throughout  the  entire  length  of  the  river  below  the 
falls,  and,  while  not  abundant  enough  to  make  a  large  percentage  of  the  shells  taken  for 
commercial  purposes,  it  makes  a  fair  sprinkling  in  most  of  the  clammers'  piles.  It 
seems  to  thrive  exceptionally  well  in  the  Cumberland  and  is  more  common  here  than 
in  most  rivers.  The  shell,  especially  of  young  to  medium-sized,  well  preserved  males, 
is  one  of  the  most  attractive  among  the  Unionide.  In  the  Cumberland  there  is  a 
marked  difference  between  the  shells  of  the  males  and  females,  that  of  the  former  being 
flat  and  compressed  and  of  rather  uniform  thickness,  while  those  of  the  females  are 
much  more  tumid  and  swollen.  The  measurements  of  a  fairly  typical  male  (F5086) 
of  medium  size  are  54  mm.  long,  44  mm.  high,  and  21.1  mm.  in  diameter,  while  those 
of  a  tumid  female  of  about  the  same  length  (F2660)  are  55.3  mm.  long,  45  mm.  high, 
and  33.7  mm.  in  diameter.  In  the  lower  part  of  the  river  the  nacre  is  somewhat 
spotted,  but  upstream  the  shells  are  free  from  stain.  On  account  of  its  excellent 
luster,  flatness,  and  uniform  thickness,  this  is  an  excellent  button  shell,  the  males 
being  much  superior  to  the  females. 

Females  were  found  gravid  May  29,  and  were  in  the  height  of  the  breeding  season 
from  about  June  3  to  16.  This  would  be  a  very  valuable  species  with  which  to  stock 
the  river. 

35.  Plagiola  elegans  (Lea).    Deer-toe. 

This  species  is  not  as  common  nor  as  widely  distributed  as  the  preceding.  Laige 
shells  can  be  used  in  the  manufacture  of  buttons,  but  the  great  majority  are  too  small. 
The  largest  example  found  was  a  single  valve  59  mm.  long,  picked  up  at  the  foot  of 
Gowers  Island.  The  beautifully  tesselated  green  markings  on  the  epidermis  make 
it  an  attractive  shell  when  perfect. 
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36.  Plagiola  donadformis  (Lea.) , 

This  dainty  little  species  is  more  limited  in  its  distribution  in  the  Cumberland 
than  either  of  its  two  relatives.  A  peculiarity  of  the  species  at  Half  Pone  Bar  was  the 
frequent  unfolding  of  the  anterior  ventral  portion  of  the  shell,  the  inner  layer  being 
folded  back  against  the  rest,  as  if  by  some  injury.  The  specimens  found  here  were 
unusually  thin-shelled  and  frequently  had  the  nacre  well  tinged  with  pink.  Perfect 
specimens  of  this  sliell  are  among  the  most  attractive  to  be  found  in  the  Unionidse,  but 
the  Cumberland  examples,  especially  those  from  Half  Pone  Bar,  are  badly  worn  at 
the  umbones,  so  that  even  small  specimens  have  the  appearance  of  age.  This  is  one  of 
the  smallest  of  the  mussels — ^too  small  to  be  of  any  use  for  manufacturing  purposes. 

37.  Cy progenia  irrorata  (Lea). 

This  species  is  of  rather  infrequent  occurrence  in  the  Cumberland.  We  found  none 
at  all  in  any  of  the  tributaries,  and  usually  found  only  one  or  two  on  each  bed  exam- 
ined. The  species  seems  to  inhabit  rather  deep  water,  since  we  never  saw  any  crawl- 
ing aroimd  on  the  shallow  bars.  Most  of  the  examples  are  rather  small,  and  some  have 
a  shallow  sulcus  running  over  the  middle  of  the  disk  from  the  umbonal  region  to  the 
post  ventral  maigin. 

A  very  solid  shell,  but  of  little  commercial  value,  as  it  is  rather  brittle  and  has  pink 
tips.  The  few  shells  tliat  get  into  the  clammers'  piles  are  generally  forked  up, 
however. 

38.  Obliquaria  reflexa  (Rafinesque).    Three-homed  warty -back. 

One  of  the  most  common  shells  of  the  river,  and  found  throughout  its  entire  extent. 
Although  a  rather  small  shell,  this  is  so  thick  and  solid  that  it  is  used  to  a  consideral>le 
extent  in  the  manufacture  of  buttons,  each  valve  furnishing  one  or  two  small  blarks. 
The  species  has  a  long  breeding  season,  spawning  through  almost  the  entire  summer, 
the  young  being  extruded  in  white  cylindrical  masses.  Some  of  these  spawn  masses 
were  seen  Ijdng  on  the  gravel  at  Half  Pone  Bar  June  16.  Shells  of  females  are  some- 
what fuller  anteriorly  than  the  males  and  can  usually  be  distinguished  after  some 
practice.  The  Cumberland  specimens  are  not  so  beautifully  rayed  as  those  from  the 
upper  Mississippi. 

39.  Ptyckobranchus  phaseohis  Hildreth.     Kidney-^hell. 

Scattered  in  the  upper  Cumberland  from  the  falls  down  to  Half  Pone  Bar.  Although 
this  is  a  species  of  rather  wide  distribution,  especially  southward,  and  is  by  no  means 
a  rare  shell,  it  is  never  found  in  great  numbers  or  making  a  large  per  cent  in  any  bed. 
The  clammer  rarely  geta  over  a  half  dozen  or  dozen  to  the  ton;  the  nacre  is  white, 
with  a  soft  satiny  luster;  the  shape  is  nearly  that  of  Unio  gibhosvs,  and  the  species 
would  probably  make  a  fair  button  shell. 

40.  Ptyckobranchus  subtmtiu  (Say).    Fluted  kidney-shell. 

This  species  in  Simpson's  Synopsis  is  placed  in  the  genus  Medionidus.  Dr.  Ort- 
mann,  however,  has  removed  it  to  PtychobranchuSy  and,  although  we  have  seen  no 
gravid  examples,  we  are  inclined  to  follow  him  in  this  regard  on  account  of  the  close 
resemblance  of  the  shell  to  that  of  P.  phaseolus^  differing  from  that  species  chiefly  in 
its  thinner  shell,  greater  inflation,  and  the  presence  of  costse  on  its  posterior  slope. 
On  account  of  its  small  size  and  its  thinness  it  has  no  commercial  value. 

41.  DromuB  dromaa  (Lea'i.    Dromedary  mussel. 

In  the  main  river  this  shell  is  of  occasional  occurrence  from  Mill  Springs  Bar,  in  the 
upper  river,  down  to  Red  Rock  Bar,  below  Clarksville,  Tenn.  We  usually  obtained 
one  or  two  specimens  at  a  station.  The  shells  are  rather  heavy  and  inflated,  though 
the  hump  on  the  disk,  which  is  characteristic  of  the  species,  is  not  nearly  as  prominent 
as  in  some  specimens  from  the  Washington  collection  obtained  by  Mr.  Boepple  in  the 
Clinch  and  HolBton  Rivers.    Some  of  the  shells  are  beautifully  rayed,  especially 
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anteriorly,  but  the  greater  number  are  too  deeply  stained  for  the  rays  to  show.     In 
the  living  animal  the  mantle  is  prettily  rayed. 

The  shape,  size,  and  solidity  of  the  shell  of  this  species  make  it  suitable  for  the 
manu&cture  of  buttons,  but  unfortunately  it  is  too  brittle  and  hard,  resembling 
PUwrohema  xsopiu  in  this  respect.  About  one-third  of  the  shell,  moreover  (the  tip 
part),  is  of  a  pink  tinge,  which  runs  entirely  through  the  shell,  making  it  of  no  value. 

42.  Dromus  caperatus  (Lea).    Fan  mussel. 

The  examples  of  Dromus  obtained  in  the  Big  South  Fork  of  the  Cumberland  differ 
from  those  found  in  the  main  river  by  being  considerably  flatter,  with  the  hump  on 
the  disk  leas  pronounced  ornearly  absent.  These  flattened  shells  represent  the  species 
caperatxis  (Lea).  Our  series  indicate  that  the  two  forms  run  together.  In  young 
specimens,  before  the  step-off  is  formed,  it  is  doubtful  if  dromas  and  eaperattu  could 
be  distinguished. 

From  what  has  been  said  concerning  the  relationship  between  this  and  the  pre- 
ceding species  it  may  be  readily  inferred  that  this  species  also,  from  a  commercial 
standpoint,  is  valueless. 

43.  StropkUta  edentuluB  (Lea).    Squaw-foot. 

We  found  only  a  few  examples  of  this  species.  It  has  a  fragile  shell,  which  disin- 
tegrates quickly  and  is  probably  more  conmion  than  our  small  collection  would  indi- 
cate. Mr.  Boepple  found  it  at  Pineville,  the  highest  point  at  which  the  river  was 
examined.  It  is  a  species  which  occurs  in  all  sorts  of  situations — ^in  both  small  and 
large  streams  and  in  lakes.  Two  of  our  specimens  have  a  pink-purple  nacre;  in  the 
others  it  is  of  a  yellowish  cast.  The  species  is  of  no  value  on  account  of  its  thin,  brittle 
shell.  It  is  exceedingly  variable,  and  presents  many  puzzling  forms.  According  to 
Mr.  Bryant  Walker  our  specimens  represent  the  form  $haeffenana  Lea. 

44.  Anodonta  imhecUlis  (Say). 

The  distribution  of  this  fragile,  beautiful  species  is  almost  identical  with  that  of 
A.  grandis.  Of  the  two  found  in  Haynes  Lake  one  was  gravid  (Sept.  3).  The  glo- 
chidia  are  rather  large,  chestnut-shaped  in  outline,  brown,  and  flU  the  entire  outer 
gills.  The  species  remains  gravid  through  the  winter.  The  Haynee  Lake  shells 
contained  several  Atax  apiece. 

45.  J.7iodbnto^ra7u2u  (Say). 

This  species  was  not  found  in  the  main  river.  In  general,  conditions  throughout 
the  whole  Cumberland  system  are  not  favorable  to  its  development.  The  souill 
tributaries  are  too  swift  and  rocky,  and  the  Cumberland  itself  is  lacking  in  the  quiet, 
muddy  sloughs  in  which  A.  grandis  can  thrive.  The  only  river  examples  we  found 
were  in  the  Stones  River,  a  few  in  the  East  Fork  near  Walterhill,  Tenn.,  and  several 
in  the  West  Fork  near  Murfreesboro.  At  the  last-mentioned  place  it  had  apparently 
once  been  abundant  in  the  vicinity  of  the  railroad  bridge,  where  it  had  thriven  in  the 
mud  of  the  deep,  quiet  pools  among  the  water^willows.  A  number  of  shells,  recently 
killed  by  pearlera,  were  lying  on  the  bank.  These  were  large,  heavy  shells,  unusually 
thick  for  the  species,  and  varied  considerably  in  shape,  some  of  them  being  markedly 
elongate. 

In  Haynes  Lake,  a  shallow,  muddy  pond  below  Clarksville,  Anodonta  grandis  was 
fairly  abundant,  and  about  30  examples  were  secured.  These  were  more  shapely, 
of  a  larger  size  than  those  from  Stones  River,  and  much  thinner.  They  are  indeed 
the  largest  and  finest  examples  of  the  species  we  have  ever  seen  and  represent  the 
form  gigantea  Lea.  The  largest  example  measured  201.3  mm.  long,  112.5  mm.  high., 
and  82.3  mm.  in  diameter.  These  shells  are  peculiar  in  having  two  distinct  colors  of 
nacre,  about  half  of  them  being  dark  purple,  while  the  other  half  are  a  beautiful, 
lustrous,  creamy  white.  The  reason  for  this  difference  is  not  apparent;  parasites  are 
almost  entirely  absent. 
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46.  Lastena  lata  (Rafinesque). 

Very  few  examples  seen  in  addition  to  those  enumerated  in  the  table.  Mr.  Boepple 
obtained  it  at  Bumside,  Albany  Landing,  and  Cloyds.  Its  apparent  scarcity  is  due 
in  part  to  its  habits.  It  can  not  be  caught  on  the  crowfoot  hook,  but  must  be  obtained 
by  wading,  and  is  best  secured  when  the  water  is  low  and  clear.  The  species  appears 
to  prefer  gravel  bars  with  a  rather  swift  current.  The  shell  is  beautifully  polished 
and  rayed,  and  is  very  thin,  cracking  easily  when  exposed  to  the  air.  Our  examples 
are  rather  badly  eroded. 

47.  AriodorUcndea  ferv^iadanus  (Lea). 

Rare;  only  a  few  specimens  found.  A  thin,  fragile  ilruxfonta-like  shell  of  no  com< 
mercial  value. 

48.  Ptgiasfahula  (Lea). 

A  rare  species  of  which  we  found  only  two  living  and  four  dead  specimens  in  the 
Rock  Castle  River  near  Livingston,  Ey.  They  are  quite  small,  the  smallest  measur- 
ing 22.7  mm.  long,  15.5  nmi.  high,  and  11  mm.  in  diameter,  and  the  laigest  31  mm. 
long,  20  mm.  high,  and  14  mm.  in  diameter.  In  their  perfect  condition  these  must 
be  very  attractive  little  shells,  but  our  specimens  are  very  badly  eroded. 

49.  Sympkynota  costata  (Rafinesque).    Fluted  shell. 

Occasional  in  the  upper  Cumberland  from  the  falls  down  to  the  foot  of  Gowers 
Island.  Occurs  typically  in  moderately  small  streams  and  appears  to  be  entirely 
absent  from  the  lower  stretches  of  the  Cumberland.  It  is  rather  common  in  the 
various  tributaries.  The  Stones  River  shells  were  exceptionally  thick  and  heavy, 
and  bore  a  goodly  number  of  dead  or  soft  pearls. 

On  accoimt  of  its  yellow  nacre  and  tendency  to  crack  this  species  is  of  no  use  in  the 
manufacture  of  buttons. 

Several  of  our  specimens  have  numerous  deep  wrinkles  extending  ventrally  over 
the  posterior  half  of  the  disk.  One  is  imusually  shortened,  truncate  posteriorly  and 
produced  forward,  and  has  well-marked  rays,  while  another  medium-sized  shell  from 
a  mile  below  the  falls  is  unusually  elongate. 

50.  Sympkynota  complaruUa  (Barnes).    White  heel-splitter. 

Rare;  only  two  examples  of  this  species  were  found  in  the  entire  Cumberland. 
The  shells  were  small,  thin,  and  badly  stained.  These  were  obtained  on  Red  Rock 
bar  below  Clarksville.  Fragments  of  laige  strong  shells  were  found  in  the  Harpeth 
River.  This  species  thrives  in  a  muddy  bottom  and  is  often  found  in  sloughs.  Under 
especially  favorable  conditions  it  produces  a  fairly  thick  large  shell  which  furnishes 
usable  button  material,  but  the  Cumberland  shells  of  this  species  have  no  value. 

51.  AkumidoTita  minor  Le&. 

Confined  to  the  upper  river  and  tributaries.  So  far  as  our  experience  goes,  this 
species  is  found  typically  inr  small  streams,  living  in  the  sand  between  rocks.  It  may 
live  along  the  border  of  large  streams,  but  on  account  of  its  small  size  would  be  easily 
overlooked.  Most  of  the  specimens  found  had  been  killed  by  muskrats.  The  shells 
were  all  badly  eroded  and  so  deeply  stained  that  the  characteristic  rays  were  ob- 
scured and  the  nacre  rather  badly  stained. 

This  species  is  always  too  small  to  have  any  commercial  value.  Our  smallest 
example  measures  17  mm.  long,  11  mm.  wide,  and  6  mm.  in  diameter,  and  our  largest 
45  mm.  long,  28  mm.  wide,  and  18  mm.  in  diameter. 

This  species  closely  resembles  A.  calceola,  a  better  known  and  more  widely  dis- 
tributed species,  but  has  a  heavier  shell  and  teeth  and  darker  epidermis,  and  is  some- 
what flatter  and  longer. 
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52.  Alasmidonta  truncata  B.  H.  Wright.    Elk-tx)e. 

This  is  not  a  commcm  mussel  in  the  Cumberland  and  is,  generally  speaking,  a  spe- 
cies of  rather  small  streams  and  the  upper  courses  of  larger  rivers.  All  the  shells 
found  were  dwarfed,  very  thin  and  eroded,  and  with  the  epidermis  rather  badly 
stained. 

When  well  developed  this  is  an  attractive  shell,  but  it  is  always  too  thin  and  fragile 
to  have  any  commercial  value. 

According  to  Mr.  Bryant  Walker,  there  is  no  difference  between  this  and  A,  margi- 
najta  Say,  and  our  thin  dwarf  specimens  lend  probability  to  this  view.  As  we  have 
seen  but  few  vuxrginata  we  have  no  means  of  comparing  them.  As  Simpson  has  sepa- 
rated the  two  forms,  however,  and  ours  are  within  the  geographic  range  of  truncata^ 
we  retain  for  the  present  Simpson's  name. 

53.  Margaritana  monodonta  (Say).    Spectacle  case. 

Occasional  from  Snows  Island,  where  we  first  encountered  it,  as  far  down  as  Dover 
and  perhaps  beyond.  The  shells  are  fragile  and  break  and  crack  eaaily,  and  disap- 
pear soon  after  dying.    The  species  has  no  commercial  value. 

54.  Unio  gibbosiis  Barnes.    Lady-finger;  spike. 

Unlike  Unio  crassidens  this  species  is  not  especially  abundant  in  the  Cumberland. 
Though  distributed  throughout  the  entire  length  of  the  river,  at  many  stations  only 
a  half  dozen  specimens  were  found,  and  nowhere  did  it  rise  above  4  per  cent  of  the 
entire  catch.  In  the  Cumberland  above  the  falls  it  is  about  the  only  species  found. 
In  the  Clear  Fork  at  Jellico,  Tenn.,  and  Savoy,  Ky.,  it  was  abundant,  forming  about 
90  per  cent  or  more  of  the  entire  mussel  population,  and  numerous  dead  shells  recently 
killed  by  muskrats  were  found  along  shore  and  at  the  base  of  the  water-willows. 

These  Clear  Fork  examples  were  all  small  dwari  shells  with  a  rather  pale  nacre. 
They  approach  a  well-marked  form  found  in  Green  River,  Ky.,  and  other  southern 
streams.  The  Clear  Fork  flows  through  sandy  and  shaly  country  and  the  water  may 
be  too  deficient  in  lime  to  promote  good  shell  growth.  Immediately  below  the  falls 
we  encountered  the  normal  full-grown  form  which  is  the  one  of  the  main  river. 

Gravid  examples  of  this  species  were  found  during  the  entire  sunmier. 

55.  Unio  crassidens  Lamarck.    Elephant-ear. 

Exceedingly  abundant,  especially  in  the  upper  part  of  the  river.  It  is  a  species  of 
large  streams,  and  we  did  not  find  it  in  any  of  the  tributaries  nor  above  the  falls.  In 
the  upper  part  of  the  river  this  shell  is  a  decided  nuisance,  forming  a  large  part  of  the 
clammer's  catch,  taking  much  of  his  time  and  labor  and  yielding  little  in  return.  It 
is  generally  known  as  the  **pink,"  and  clamjners,  on  their  prospecting  cruises,  note 
down  the  percentage  of  '* pinks"  and  "whites,"  from  which  to  judge  the  value  of  a 
bed.  It  is  the  great  abundance  of  this  species  that  makes  the  section  of  river  from 
Bumside  to  Celina  unprofitable  clamming,  and  the  problem  of  making  this  stretch  a 
valuable  clamming  ground  consists  as  much  in  the  reduction  of  this  species  as  in  the 
increase  of  valuable  kinds. 

U.  crassidens  exhibits  considerable  modification  as  one  ascends  the  Cumberland. 
In  the  lower  stretches  of  the  river  most  of  the  shells  are  the  rather  elongate  form, 
which  seems  to  be  most  common  the  country  over.  As  one  advances  upstream  theae 
elongate  shells  gradually  give  way  to  a  short  and  chunky  variety. 

The  shells  from  Half  Pone  bar  and  a  few  from  Mill  Springs  and  Salt  Lick  bar  show 
rather  well-marked  rays;  most  of  the  others  are  ray  leas. 

Occasionally  shells  with  the  naq^  very  pale  or  almost  white  are  found.  These  are 
called  ** white-pinks"  and  are  acceptable  to  the  buyer.  Even  the  more  or  lees 
markedly  pink  ones  are  beginning  to  be  used,  but  there  is  little  demand  for  them  and 
they  always  bring  a  rather  low  price.  The  shells  work  up  exceptionally  well,  being 
soft  and  free  from  grit. 
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While  at  Clarksville  we  were  informed  that  the  superintendent  of  one  of  th^  smelting 
furnaces  along  the  river  had  been  trying  cull  shells  as  a  flux  and  found  them  satisfactory. 
It  is  doubtful  whether  this  utilization,  however,  will  make  an  important  market  for 
them. 

56.  Pleurohema  clava  (lAmarck).    Club-shell. 

Generally  rare,  and  not  found  at  all  below  Bumside.  The  shells  are  all  badly 
eroded  and  discolored;  one  of  them  is  unusually  elongate,  and  several  show  a  rather 
well-marked,  broad  and  shallow  furrow  in  front  of  the  posterior  ridge.  "We  have 
usually  found  this  species  most  abundant  in  small  streams,  and  this  may  exj>luin  its 
absence  from  the  greater  part  of  the  Cumberland.  It  is  a  rather  handsome  shell  but 
too  small  to  have  any  commercial  value. 

57.  Plevrobema  crudum  (Lea). 

This  species  does  not  appear  to  be  common  or  widely  distributed.  AH  our  examples 
are  rather  small  shells,  somewhat  resembling  a  much-flattened  Quadrula  suhrotunda, 
but  with  the  epidermis  of  a  brighter  yellow  and  the  rays  quite  distinct,  well  defined^ 
and  broken  up  into  blotches. 

58.  Pleuroherrui  auopiu  (Green).    Bullhead. 

We  did  not  see  many  examples  of  this  species  in  the  Cumberland,  but  it  Is  common 
enough  to  be  well  known  among  the  dammers.  In  the  upper  Mississippi  it  is  called 
"  bullhead ''  or  ''sheepnose,''  and  is  used  in  button  manufacture,  although  it  is  ranked 
as  a  rather  low-grade  shell  on  account  of  its  brittlenesB.  In  the  Cumberland  it  is  so 
hard  and  flinty  that  no  attempt  at  all  is  made  to  cut  it  as  it  breaks  saws.  The  clammers 
call  it  ''clear  profit"  because  they  are  *'the  only  ones  who  get  anything  out  of  it." 
A  small  example  obtained  at  Half  Pone  bar  was  of  a  beautiful  yellow  color;  the  older 
ones  are  brown. 

The  systematic  position  of  this  species  is  in  doubt.  It  seems  to  stand  between 
Qtutdrula  and  Pleurobema,  Simpson  «  was  not  certain  as  to  where  to  place  it,  having 
seen  only  one  example  gravid,  and  it  with  the  gills  partly  filled.  At  the  biological 
station  at  Fairport  one  was  found  with  only  the  inner  gills  filled  with  glochidla  and 
another  with  aJl  four.  Sterki  h  has  found  glochidia  in  all  four  gills.  Usually,  how- 
ever, only  the  outer  gills  are  used  as  a  marsupium. 

59.  Quadnda  tritogonia  (Barnes).    Buckhom;  pistol  grip. 

This  is  the  Tritogonia  tuberculata  of  Simpson's  Synopsis.  At  the  time  the  Synopsis 
was  written  the  gravid  female  was  not  known.  The  shell  stood  pretty  much  by  ib^elf, 
and  Mr.  Simpson,  who  was  struck  by  certain  peculiar  features,  especially  the  note- 
worthy difference  between  the  male  and  female  shells,  formed  a  separate  genus  for  it. 
Since  the  discovery  by  various  students  that  it  bears  young  in  all  four  gills,  there  is  a 
general  tendency  to  place  it  in  the  genus  Quadrula,  and  Dr.  Ortmann,  who  was  the  first 
to  propose  the  shift,  suggested  the  name  given  above.  The  species  is  quite  aberrant; 
none  of  the  other  Quadrvlas  resemble  it  very  closely,  the  nearest  approach  being  some 
of  the  elongate  Quadrulas  such  as  cylindrica,  especially  the  rough  subspecies  striffillata 
or  Quadrula  trapezoides  from  the  south.  The  marked  difference  between  the  males 
and  females  is  unique  among  any  related  forms  and  entitles  it  at  least  to  subgeneric 
rank. 

This  species  is  not  rare  in  the  Cumberland  and  was  obtained  in  small  numbers  at 
most  of  the  stations  from  the  falls  down  to  Dover.  Our  specimens  are  mostly  of 
medium  size  and  a  number  have  the  nacre  rather  badly  stained.  They  exhibit 
but  little  variation  among  themselves  or  from  the  form  as  generally  known.  The 
nacre  of  all  but  two  is  white;  in  these  two,  obtained  near  Clarksville,  it  is  pink. 


a  Synopsis  of  the  Naiades,  ProoQedin^  of  United  States  National  Moseom,  vol.  xxn  p.  745  and  764. 
»  According  to  Ortmann,  NautUos,  vol.  xxn,  no.  10  Feb.,  1909,  p.  lOQ. 
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Where^it  attains  its  best  development,  the  buckhom  is  an  excellent  button  shell, 
indeed  one  of  the  best.  It  does  not  find  the  most  favorable  conditions  for  growth  and 
development  in  the  Cumberland,  however.  It  is  not  as  yet  amenable  to  propaga- 
tion on  a  large  scale,  as  it  is  but  rarely  that  one  finds  gravid  examples. 

60.  Quadrula  perplicata  (Conrad). 

The  plicate  Qwidrulaa  of  the  Cumberland,  especially  the  middle  portion  of  the 
river,  are  rather  peculiar  shells,  lying  somewhere  between  typical  plioata  and  undu- 
Uua,  The  beaks  are  too  low  and  flattened  for  plioata  and  the  shells  are  too  heavy 
and  a  trifle  too  inflated  for  undulata.  A  marked  feature  about  them,  in  addition  to 
their  general  rotundity  of  outline,  is  the  fact  that  they  usually  tai>er  to  a  point  poeteri 
orly.  The  clammers  call  them  the  *' round-lake,''  and  say  that  in  proper  conditions 
they  are  good  pearl  bearers.  The  folds  are  few  and  gently  rounded.  Mr.  Bryant 
Walker,  who  examined  them,  is  of  the  opinion  that  they  are  perplicata.  We  obtained 
some  good  ^ecimens  at  Meeks  Spring  bar.  Our  laigest  measures  119  nmi.  long,  86 
nmi.  high,  and  56  mm.  in  diameter.  At  Half  ,Pone  bar  a  particularly  interesting  and 
instructive  lot  of  young  shells  were  obtained.  These  are  inflated  and  rotund, 
approaching  a  spherical  form  with  a  greenish  epidermis.  Though  quite  small,  they 
aro  so  worn  at  the  umbones  that  they  look  like  old  shells  and  no  beak  sculpture  is 
shown.  The  smallest  measures  17  mm.  long,  15  mm.  high,  and  10  mm.  in  diameter. 
Farther  up  the  river,  at  Cloyds  Landing,  this  shell  approaches  undulata,  while  in 
Stones  River,  near  Murfreesboro,  the  real  undulata  is  found. 

The  shells  are  thick,  solid,  and  heavy,  but  the  nacre  is  spotted  and  they  form  rather 
poor  button  material.  If  they  could  be  obtained  free  from  spots,  they  would  have  a 
good  market  value. 

61.  Quadrula  undulata  (Barnes).    Three-ridge  or  blue-point. 

Beautiful  examples  of  this  species  are  common  in  the  West  Fork  of  Stones  River 
near  Murfreesboro,  Tenn.  It  is  also  found  in  the  East  Fork  near  Walterhill.  The 
young  examples  are  yellowish  brown,  well  compressed,  and  entirely  free  from  erosion, 
so  that  the  umbones  show  the  sculpture  very  plainly.  This  consists  of  four  or  five 
high,  coarse  ridges,  the  first-formed  ones  crescentic,  the  older  ones  gradually  vanishing 
backward  until  the  last  one  is  a  short,  low  tubercle.  The  undulations  are  deep  and 
crossed  by  numerous  small  furrows.  A  noteworthy  feature  of  these  shells  is  the  great 
distance  of  the  pallial  line  from  the  maigin.  The  fiheUs  are  somewhat  spotted,  but 
the  spots  are  small  and  they  would  yield  a  fair  amount  of  good  button  material. 

62.  Quadrula  hero8  (Say).    Washboard. 

This  is  a  species  of  laxge  rivers.  It  is  not  found  in  the  upper  part  of  the  Cumberland , 
but  L3  abundant  in  the  lower  river.    The  first  we  saw  was  at  the  Mill  Springs  bar. 

This  species  bears  the  largest  and  heaviest  shell  of  the  North  American  Unionidsp. 
It  becomes  rather  laige  in  the  Cumberland,  but  not  as  immense  as  in  the  Wabash  and 
some  parts  of  the  upper  Mississippi.  Our  laigest  shell  measures  162.8  by  115  by  62.4 
mm.  Our  collection  exhibits  little  variation.  From  the  unusually  large  number  of 
small  examples  seen  it  appears  that  the  species  is  exceptionally  prolific  in  the  Cum- 
berland, especially  about  Half  Pone  bar  and  Owl  Hollow  bar  above  Clarksville. 
All  our  examples  are  somewhat  eroded  at  the  umbones,  but  only  two  or  three  badly. 
The  young  examples  are  noteworthy  for  having  the  finely  waved  broken  sculptures, 
characteristic  of  the  umbones  of  the  older  specimens,  over  the  entire  disk  and  the 
plications  rudimentary  or  only  faintly  developed,  so  that  they  do  not  closely  resemble 
the  old. 

We  found  no  gravid  examples.  They  are  indeed  very  rarely -found,  and  nothing 
is  known  at  present  about  its  spawning  habits  or  as  to  what  fish  acts  as  host  to  the 
embryos. a 


a  Since  the  above  was  written  investigators  at  the  Biological  Laboratory  at  Falrport  have  thrown 
considerable  light  on  the  breeding  habits,  hosts,  etc.,  of  this  species. 
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In  some  rivers,  ajs  parts  of  the  lUinolsy  this  shell  does  not  become  stained  early, 
and  the  younger  shells  furnish  excellent  button  material.  For  the  common  run  of 
buttons  this  shell  is  becoming  one  of  the  most  important  species,  as  its  large  size  and 
expanse  allows  it  to  be  worked  up  readily  into  buttons  of  various  sizes,  and  the  stains 
can  be  bleached  out  or  the  buttons  "smoked'*  or  artificially  dyed.  In  the  Cumber- 
land the  nacre  becomes  badly  stained,  even  when  the  shell  is  quite  small,  and  the 
washboards  are  always  sorted  out  and  sold  separately  as  low-grade  shells,  bringing 
but  $2  to  $5  per  ton  when  first-grade  shells  are  bringing  $6  to  $8. 

But  few  parasites  were  found,  and  we  have  as  yet  no  clue  to  the  cause  of  the  dis- 
colored spots  on  the  nacre.  These  spots  are  usually  circular  in  outline  and  frequently 
have  what  appears  to  be  a  foreign  body  in  a  small  raised  pustule  at  the  center.  The 
fresh^  stains,  or  those  near  the  surface,  do  not  really  permeate  the  nacre,  but  are 
composed  of  a  flat  hornlike  skin  overlying  it  and  can  be  softened  by  acids  and  scraped 
away  from  the  unstained  shell  beneath.  The  older,  duller  stains  are  doubtless  the 
same  thing  covered  by  layers  of  nacre. 

Many  of  our  specimens  are  interesting  as  showing  with  unusual  clearness  the  path, 
during  growth,  of  the  posterior  adductor  muscle  scar,  the  anterior  border  of  which  is 
dimly  defined,  while  straight  converging  lines  from  the  dorsal  and  ventral  borders 
of  the  scar  lead  up  into  the  umbonal  cavity.  One  of  our  specimens  has  a  pinkish 
nacre. 

63.  Quadrula  cylindrica  (Say).    Rabbit *s-foot. 

Occasional  to  abundant  in  the  upper  part  of  the  river.  On  account  of  its  narrow 
cylindrical  shape  it  is  of  little  value  for  buttons;  the  nacre,  moreover,  is  frequently 
diseased  and  stained.  The  flesh  is  usually  orange  yellow  and  the  gills,  when  filled 
with  glochidia,  markedly  so.  Some  of  our  examples  are  well  covered  with  small 
tubercules  over  the  anterior  portion  of  the  disk,  approaching  the  subspecies  itrigillata. 

This  is  a  rather  active  species,  the  most  active  of  the  Quacbrulai.  Its  elongate  form, 
in  which  it  differs  markedly  from  its  nearest  relative,  metanevra,  and  indeed  from  all 
Quadrulas  in  general,  may  be  an  adaptation  to  an  active  life. 

M.  Qwutrulametanevra(Rs&aeaq\ie).    Monkey-face. 

This  well-known  button  species  is  fairly  conmion.  A  few  were  to  be  found  at  aearly 
every  station,  clam  pile,  or  mussel  bed.  It  was  not  abundant  enough,  however,  to 
form  more  than  a  sprinkling  among  the  shell  piles,  and  it  cuts  a  rather  small  figure  in 
the  button  industry  of  the  Cumberland.  On  account  of  its  luster  and  solidity  it  is 
very  acceptable  to  the  manufacturers.  It  would  not  be  worth  propagating,  however, 
as  there  are  plenty  of  better  species.  We  found  one  example  of  this  species  gravid  on 
the  last  of  May. 

65.  Quadrula  tyJ>er(>9a  (Lea). 

Rare  and  collected  only  in  the  upper  river.  In  the  autum  of  1910  Mr.  Boepple 
obtained  it  at  Sloans  Shoals  in  the  South  Fork  near  Bumside,  at  Selfs  Bar,  and  at 
Cloyds  Landing. 

66.  Quadrula  fragoia  Conrad. 

This  species  is  occasional,  and  in  some  places  abundant,  in  the  lower  Cumberland. 
It  does  not  appear  to  **bite"  readily  on  the  crowfoot  hook  and  the  few  examples 
taken  by  clammers  are  apparently  no  indication  of  its  abundance.  Small  mussels 
of  this  species  are  a  favorite  food  of  the  muskrat.  Of  a  large  pile  of  shells  cleaned 
out  by  these  rodents  near  Meeks  Spring  Bar,  nearly  all  were  this  species  and  Obliquaria 
rejfexa,  although  other  mussels  appeared  to  be  common  in  the  vicinity. 

This  species  is  very  similar  to  Quadrula  lachrymosa  (Lea)  and  the  differences  between 
the  two  are  difficult  to  express  either  by  description  or  figure.  It  is  somewhat  more 
square-cornered,  more  inflated,  and  the  tubercles  on  the  posterior  slope  are  more 
markedly  arranged  in  rows,  forming  costae.    This  species  does  not  become  as  large  as 
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Q.  lachrymosa  and  is  of  little  commercial  value.  We  found  graWd  examples  below 
Kuttawa  May  17  and  at  the  foot  of  Dover  Island  May  29.  All  four  gills  serve  as 
marsupia  and  are  thick  and  pad-like. 

67.  Quadrula  pustulosa  (Lea).    Warty-back. 

Common  throughout  the  entire  length  of  the  river.  Our  sheila  exhibit  a  marked 
uniformity  in  general  appearance,  being  rather  inflated  with  only  a  moderate  num. 
ber  of  low  tubercles.  A  few  shells  found  a  mile  below  Cumberland  Falls  are  almost 
entirely  smooth.  With  the  exception  of  the  Half  Pone  Bar  specimens  most  of  the 
•■holls  have  a  cloth-like  epidermis. 

The  warty-backs  of  the  Cumberland  are  as  a  rule  raUier  undersized,  and  their 
inflated  form  is  something  of  a  disadvantage,  so  that  they  are  not  as  valuable  as  in 
some  other  streams. 

68.  Qtuidrula  cooperiana  (Lea).    Cumberland  pigtoe. 

Not  rare  in  the  Cumberland.  The  proportions  of  the  ahell  vary  considerably,  some 
being  higher  than  long  and  others  longer  than  high.  The  older  examples  are  gen- 
erally more  elongate  than  the  younger.  The  shells  also  vary  somewhat  as  regards 
degree  of  inflation.  One  of  the  young  shells  has  the  epidermis  faintly  rayed,  the 
others  are  eradiate.  Three  of  the  shells  have  the  epidermis  polished  and  shining; 
in  the  others  it  is  dull.  The  nacre  is  sometimes  a  pale  sufifused  pink  within  the 
pallial  line,  but  in  the  majority  of  cases  it  is  pure  white.  This  is  regarded  as  a  very 
fair  button  shell.  In  appearance  it  lies  intermediate  between  pustulosa  and  grani. 
/era.  From  gram/era  it  can  always  be  distinguished  by  the  color  of  its  nacre.  It  is 
usually  longer  and  flatter  than  pustulosaj  and  there  are  peculiarities  of  epidermis, 
disposition  of  pustules,  and  shape  of  teetn  that  taken  together  help  to  separate  them. 
They  can  always  be  separated  if  in  the  flesh,  as  cooperiana  always  has  an  orange- 
yellow  flesh.    The  ova  which  fill  the  gills  are  bright  yellow. 

We  found  only  two  examples  gravid,  early  in  June.  The  developing  ova  were 
borne  in  the  outer  gills  and  gave  it  a  sulphur-yellow  color. 

Dr.  Ortmann  removes  this  species  from  the  genus  Qtuidrula  and  places  it  in  Pleu- 
rohema;  he  remarks  that  it  is  closely  related  to  P.  s^sopus.  We  are  rather  favorably 
inclined  to  this  view,  but  in  view  of  the  fact  that  these  two  genera  need  a  thorough 
revision  and  may  possibly  run  into  each  other  we  prefer  at  present  to  leave  it  where 
Simpson  placed  it,  among  shells  that  it  strongly  resembles. 

69.  Quadmfeni6i^o*a  (Lea).    Wabash  pigtoe. 

This  species  was  found  nowhere  except  in  the  East  Fork  of  Stones  River  at  Walter- 
hill,  Tenn.  The  shells  show  very  little  difference  in  general  appearance,  except 
that  in  the  smallest  the  posterior  ridge  is  poorly  defined,  and  one  of  the  medium- 
sized  examples  is  somewhat  more  rounded,  and  has  a  lower  posterior  ridge.  Large 
examples  of  this  species  make  a  moderately  good  button  shell. 

70.  Qvjodrula  undata  (Barnes).    Pigtoe. 

This,  as  Bryant  Walker  has  shown,  a  is  the  proper  name  for  the  Quadrula  trigona 
(Lea)  of  Simpson's  Synopsis.  Ortmann  ^  regards  it  as  a  subspecies  of  Q.  rubigiru>sa. 
Though  we  have  observed  great  variation  in  this  shell,  we  have  never  seen  any  transi- 
tion forms  between  the  two  species.  It  is  rare  in  the  Cumberland  and  the  shells 
are  rather  small,  measuring  about  45  mm.  long,  43  mm.  high,  and  25.7  mm.  in  diameter. 
The  epidermis  is  clothlike  and  finely  striate.  The  flesh  is  orange,  in  which  respect 
it  approaches  ruJtnginosa. 

An  example  procured  at  Linton,  Ky.,  had  a  dorsal  baroque,  and  the  mantle  con- 
tained 4  marginal  distomid  cjrsts,  a  parasite  which  is  especially  frequent  in  this  species. 

•  Nautilui.  »  Nautilus,  vol.  zxiii,  do.  9,  Feb.,  1910,  p.  116. 
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Where  the  pigtoe  is  found  in  abundance,  as  in  some  parts  of  the  upper  ^lississippi, 
it  is  used  quite  extensively  in  the  manufacture  of  buttons.  It  yields  only  a  few 
blanks  per  shell,  however,  and  would  not  be  a  desirable  species  to  propagate. 

71.  Quadrula  ohliqua  (Lemarck).     Ohio  River  pigtoe. 

This  is  the  most  abundant,  and,  on  this  account,  the  most  important,  commercial 
si)ocies  in  the  river,  especially  in  the  central  portion,  where  it  greatly  exceeds  any 
other  species  in  number. 

The  Ohio  River  pigtoe  is  a  very  good  button  shell.  It  is  inferior  to  the  niggerhead, 
both  in  luster  and  form,  the  sulcus  on  the  side  and  the  thinning  out  at  the  tip  making 
it  of  unequal  thickness;  but,  with  the  exception  of  the  niggerhead,  it  is  one  of  the 
best  ppecies. 

It  is  a  rather  prolific  breeder.  We  found  more  gravid  ^ecimens  of  this  than  of 
any  other  species.  The  height  of  the  spawning  season  is  during  the  latter  half  of 
May  and  the  earlier  half  of  June.  Occasional  examples,  however,  may  be  found 
during  the  entire  summer.  Of  five  examined  at  Beasleys  Shcals  August  9,  four 
were  gravid.  The  portion  of  the  gills  used  as  marsupia  varies  greatly  in  di£ferent 
examples;  it  may  depend  upon  the  amount  of  ova  fertilized  and  upon  the  age  of 
the  muBsel.  In  some  of  the  mussels  the  lower  half  of  the  outer  gills  are  filled;  in 
other  cases  the  entire  outer  gills  and  quite  frequently  all  four  gills.  Occasionally 
three  gills,  the  two  outer  and  one  of  the  inner,  contain  eggs  or  young.  There  are 
no  well-marked  sulci  between  the  conglutinates,  which  are  rather  thin  and  fiat, 
resembling  the  seed  of  the  green  cucumber  in. general  appearance.  They  are  peculiar 
in  that,  when  viewed  from  the  side,  they  present  a  wavy  appearance.  This,  so  far 
as  we  know,  is  found  only  in  the  present  species  and  enables  one  to  distinguish  the 
conglutinates  even  when  found  free  from  the  animal.  The  wavy  appearance  is  due 
to  little  pits  in  the  anterior  and  posterior  faces.  A  conglutinate  of  this  species  was 
found  lying  on  the  gravel  bar  in  shallow  water  at  Half  Pone  Bar  June  16;  the  species 
was  therefore  spawning  at  that  date. 

Dr.  Ortmann  has  removed  this  species  from  the  genus  Quadrula  and  placed  it  in 
Pleurobema.  All  the  examples  he  had  examined  up  to  that  time  had  glochidia  in 
the  outer  gills  only.  According  to  the  data  given  above,  its  transfer  to  Pleurobema 
seems  hardly  advisable  until  the  whole  group  is  more  thoroughly  revised. 

72.  Qiuidrula  coccinea  (Conrad). 

What  appears  to  be  an  oblique  form  of  Quadrula  coccinea  occurs  rather  frequently 
in  the  Big  South  Fork  opposite  Parkers  Lake  Station.  Similar  forms  occur  in  the 
upper  Cumberland  down  as,  far  as  Tear-coat  Bar.  In  the  main  river  these  forms 
run  into  others  in  inextricable  confusion,  and  nothing  definite  can  be  said  about 
this  species  from  the  material  at  hand. 

Dr.  Ortmann  is  of  the  opinion  that  Quadrula  coccinea  is  a  variety  of  Q.  ohliqua. 
In  some  of  the  northern  rivers  it  seems  to  be  a  fairly  constant  and  well-defined  form. 

73.  Quadrula  solida  (Lea). 

Only  occasional.  We  obtained  a  few,  principally  at  Indian  Creek  Bar.  The 
shellH  were  not  typical  and  differed  considerably  from  those  found  in  the  upper  Mis- 
sissippi. The  sulcus  is  very  f«vint,  and  the  nacre  is  not  white  but  varies  from  pale 
rosy  to  purplish  red. 

74.  Quadrula  plena  (Lea). 

This  appears  to  be  a  rare  species  in  the  Cumberland,  and  we  obtained  only  a  few 
scattered  shells.  They  are  all  small  and  resemble  very  closely  a  much-shortened 
Q.  obliqiuif  the  compressed  posterior  portion  being  very  short  and  the  height  of  the 
shell  being  very  great,  considerably  exceeding  the  length.    The  nacre  is  pale  rosy. 

Mr.  Boepple  obtained  this  species  in  1910  from  Fords  Island  down  to  Martinsbuig 
in  the  upper  part  of  the  river. 
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75.  Qiuidrula  pyramidata  (Lea). 

Rare;  we  obtained  a  few  examples  in  the  vicinity  of  Mill  Springs  Bar.  Our  speci- 
mens have  a  broad  furrow  on  the  posterior  half  of  the  shell  and  differ  from  Q.  ohliqua, 
which  they  otherwise  much  resemble,  by  the  umbones  projecting  far  forward.  They 
agree  quite  closely  with  Conrad's  figure  and  description  <>  of  Unto  mytiloidei  which 
Simpson  regards  as  a  synonym,  except  that  the  epidermis  of  our  shells  is  black  rather 
than  brown  and  umbones  are  badly  eroded. 

This  is  a  very  perplexing  species.  The  extreme  form,  which,  if  it  were  only  con- 
stant, would  represent  a  very  well  marked  and  easily  recognizable  species,  resembles 
an  immensely  overgrown  Pleurobema  rlava  in  general  appearance.  Such  specimens 
are  rare;  we  have  a  few  in  the  Washington  collection.  Our  shells  represent  a  sort 
of  intermediate  form  between  that  and  Quadrula  ohliqita. 

Mr.  Boepple  obtained  examples  from  several  stations  in  the  upper  river,  to  which 
portion  it  is  apparently  pretty  weU  confined. 

7G.  Quadrula  subrotunda  (Lea). 

The  young  of  this  species  have  a  general  re.semblance  to  Quadrula  eheruij  the 
niggerhead,  but  can  be  distinguished  by  their  polished  epidermis  and  broken  ra>^ 
near  the  mnbones.  We  obtained  only  a  few  examples  of  these  easily  recognized 
sliells. 

What  is  probably  the  adult  of  this  species  is  occasional  through  the  length  of  the 
river.  We  have  not  been  able  satisfactorily  to  connect  the  small  shells  with  the  large 
ones  through  a  perfectly  unbroken  series,  but  up  to  the  present  can  think  of  no  bettor 
disposition  to  niake  of  them.  They  have  a  black  epidermis,  with  the  umbones 
generally  more  or  less  eroded,  and  very  much  resemble  an  elongated  ebena.  The^^e 
large  shells  are  fairly  common  in  the  upper  stretches  of  the  river.  A  peculiarity  of  tlie 
old  mussel  is  the  rich  orange  color  of  the  soft  parts.  At  the  blank  factory  at  Clarksville 
they  are  known  as  the  "long  solid  "  and  are  regarded  as  one  of  the  best  button  species 
of  the  river.  None  were  found  gravid.  If  they  were  to  prove  amenable  to  propa- 
gation, they  might  be  profitable  to  plant  in  the  upper  part  of  the  river  and  in  similar 
vsituations  where  ebena  would  not  thrive. 

77.  Qu/]drula  ebena  (Lqa).     Niggerhead. 

This  important  commercial  species,  which  is  generally  regarded  as  the  producer 
of  the  most  valuable  shell  for  the  manufacture  of  buttons,  is  absent  in  the  upper  Cum- 
berland, and  is  abimdant  enough  to  be  of  considerable  commercial  importance  only  in 
the  lower  stretches  "of  the  river. 

The  niggerhead  is  a  deep-water  shell  and  is  rarely  found  in  small  rivers,  or  in  such 
mussel  beds  as  are  found  in  shallow  water.  It  seems  in  general  to  prefer  mud  to  sand 
and  gravel,  and  the  percentage  collected  depends  much  upon  the  methods  of  collect- 
ing. Work  in  deep  water  will  bring  to  light  a  larger  percentage  than  wading  or  gath- 
ering by  hand  or  a  rake. 

The  breeding  season  in  the  Cumberland  begins  in  May  and  extends  through  the 
greater  part  of  June,  perhaps  longer.  In  tliis  species  the  condition  of  the  development 
of  the  young  can  be  roughly  estimated  by  the  appearance  of  the  gill.  When  the  ova 
pass  down  into  the  gill  they  are  at  first  red,  or  carmine,  probably  because  of  an  abund- 
ance of  food  material;  as  the  glochidia  develop  they  gradually  fade  out  until  the  gills 
of  a  fully  ripe  niggerhead  are  of  a  dirty  white  color. 

There  is  not  much  variation  in  shape  among  the  shells,  some  being  elongate  and 
others  more  roimdod  than  the  average.  The  shells  show  Very  little  erosion,  and  the 
young  exhibit  the  peculiar  white  patch  near  the  umbone,  as  has  been  fully  described 
by  Lea.  The  nacre  is  rather  frequently  stained  brown,  and  nearly  all  lack  uniformity 
in  thickness,  the  shell  thinning  out  somewhat  abruptly  a  little  behind  the  middle  of 


•  Conrad,  Monograph,  p.  41,  pi. 


MUSSELS  OF  CUMBEBLAND  RIVEB  AND  TBIBUTABIES.  63 

the  ventral  margin,  leaving  thin  tips.  The  shell  is  easily  distinguished  from  any 
other  species  in  the  river  except  from  old  examples  of  Q.  subrotundat  which  are  always 
more  elongate  and  always  have  yellow  flesh. 

Q.  ehena  would  probably  thrive  only  in  the  lower  parts  of  the  river,  although  when 
the  propagation  of  this  species  becomes  feasible  it  may  be  worth  trying  in  the  upper 
river. 

78.  Quadrula  tuberciLlata  Rafinesque.    Purple  warty-back. 

A  careful  study  of  our  material,  as  well  as  of  the  evidence  at  hand  from  the  literature, 
convinces  us  that  Q.  grantfera  and  Q.  tuberculatay  though  quite  markedly  distinct  in 
typical  cases,  are  really  connected  by  intermediate  forms.  In  some  rivers,  like  the 
Tippecanoe  at  Delong,  Ind.,  only  strongly  marked  tvherculata  are  found.  In  others, 
like  the  Mississippi  about  Fairport,  Iowa,  only  well-marked  granifera  are  found. 
In  such  streams  or  portions  of  streams  as  contain  both  species  they  are  indistinguish- 
able, or  so  connected  by  intergrades  that  no  clear  line  of  demarcation  can  be  drawn 
between  them.  In  the  Gmnberland,  the  first  shells  seen,  in  the  lower  part  of  the 
river,  were  identified  provisionally  as  granifera;  as  we  ascended  the  river  some  doubts 
as  to  the  species  began  to  appear,  while  in  the  upper  tributaries  the  shells  were  pretty 
clearly  identified  as  tuherculata.  This  naturally  introduces  the  question  as  to  influence 
of  environment  on  shell  form,  which  may  be  touched  upon  briefly  here. 

The  most  striking  and  essential  difference  between  tuherculata  and  granifera  is  one 
of  degree  of  inflation,  tuherculata  being  a  flat  form  and  granifera  much  inflated-  We 
have  a  niunber  of  cases  among  the  Unionidse  where  two  otherwise  similar  shells  are 
distinguished  by  this  feature;  among  these  are:  Q.  plicata^  inflate^,  Q.  undutata^ 
compressed;  D.  dramas,  inflated,  D.  caperatus,  compressed.  From  our  experience 
we  are  inclined  to  believe  that  one  usually  finds  the  compressed  species  in  small 
streams,  while  the  more  inflated  forms  are  found  in  laige  rivers.  Often  when  a  main 
stream  has  plicata,  the  little  tributaries  will  have  undulata,  especially  if  they  are 
rather  shallow  and  swift  streams  with  gravel  bottoms.  The  more  compressed  form  is 
better  adapted  to  plow  into  the  gravel  or  crawl  under  rocks  and  hold  its  position  in  a 
swift  current,  where  the  inflated  form  would  present  too  much  surface  to  the  force  of 
the  water.  In  the  softer  mud  and  weaker  current  of  larger  streams  an  inflated  form 
would  be  advantageous,  helping  to  buoy  up  the  animal. 

To  state  the  situation  precisely  as  we  have  found  it,  if  one  takes  one  of  the  larger 
rivers  from  source  to  mouth,  and  finds  both  tuherculata  and  granifera  or  plicata  and 
undulata  in  the  stream,  the  compressed  form  is  likely  to  be  in  the  upper  stretches  of 
the  river  while  it  is  a  small  swift  stream,  and  the  more  inflated  form  farther  down  in 
the  main  body  of  the  river  where  the  bottom  contains  more  mud  and  the  current  is 
slower.  Extreme  forms  of  either  species,  so  far  as  We  know,  are  never  found  in  the 
same  bed,  but  where  both  are  represented  the  forms  run  together. 

The  literature  relating  to  granifera  and  tuherculata  is  exceedingly  interesting,  but 
too  long  to  give  in  detail.  To  understand  the  present  status  of  the  group,  however,  it 
is  necessary  to  state  that  Simpson  in  his  Synopsis  removed  these  two  species  from  the 
Qujodrula  pustulosa  group,  where  they  had  been  previously  placed,  making  of  them 
the  subgenus  Rotundaria  on  the  basis  of  a  "well-developed  sulcus  on  the  posterior 
slope  and  remarkable  beak  sculpture."  The  beak  sculpture  is  well  marked  on  tuher- 
culata but  not  so  well,  or  almost  absent,  on  granifera.  Ortmann,  finding  only  the  outer 
gills  used  as  marsupia  in  tuherculata,  raised  Rotundaria  to  generic  rank.  We  have 
usually  found  only  the  outer  gills  of  granifera  at  Fairport  marsupial,  although  we  have 
a  record  of  one  example  with  marsupia  in  all  four  gills. 

The  species  does  not  reach  a  very  large  size  in  the  Cumberland.  On  account  of 
its  purple  nacre  it  is  of  no  value  for  buttons. 
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FISHES  AND  FISHING  IN  SUNAPEE  LAKE. 


By  William  Converse  Kendall, 
Scientific  Assistant^  United  States  Bureau  of  Fithenu, 


PHYSICAL  CONDITIONS  IN  THE  LAKE. 

Stinapee  Lake  is  situated  in  the  highlands  of  SuOivan  Oonnty, 
New  Hampshire,  on  the  divide  between  the  Menimac  and  Connecticut 
River  basins,  at  surface  elevation  of  1,091  feet  above  the  level  of  the 
sea.  It  is  surrounded  by  low  mountains,  highest  on  the  west  of  the 
lake,  the  loftiest  being  Sunapee  Mountain  on  the  southwest  side  of  the 
southern  end,  vrith  its  highest  peak  2,743  feet  above  sea  level.  The 
lake  is  bordered  at  its  northern  half  by  the  townships  of  New  London 
on  the  east  and  Sunapee  on  the  west,  the  dividing  line  between  these 
runnii^  southward  through  the  lake,  and  the  latter  extending  to  the 
upper  end  of  ''The  Narrows,"  a  little  over  a  mile  farther  south  than 
New  London.  The  remainder  of  the  lake  is  comprised  in  the  town- 
ship of  Newbury.  The  principal  villages  of  post-office  importance  are 
Newbury,  at  the  extreme  lower  end  of  the  lake,  and  Sunapee  Harbor, 
at  the  head  of  the  outlet.  The  Claremont  division  of  the  Boston  & 
Maine  Railroad  ha3  an  all-the-year  station  at  Newbury  and  a  summer 
station  at  Lake  Sunapee,  the  steamboat  landing  being  1  mile  distant 
on  the  west  side  of  the  lower  end  of  the  lake. 

A  greater  part  of  the  shore  is  occupied  by  summer  residences  and 
hotels,  and  there  are  some  considerable  colonies  or  villi^es. 

Sunapee  Lake  is  but  a  little  over  8  miles  long  following  the  course 
of  the  lake  (although  it  is  reputed  to  be  9),  and  its  greatest  width 
from  Soo-Nipi  Park  pier  directly  west  to  Russell  Point,  which  marks 
the  upper  outer  end  of  Sunapee  Harbor,  is  1}  miles. 

From  the  mouth  of  King  Hill  Brook  to  "The  Hedgehog,"  just 
south  of  the  entrance  to  Sunapee  Harbor,  in  a  slightly  southward 
course,  it  is  just  about  1^  miles,  and  disr^ardii^  the  islands,  from 
the  mouth  of  Blodgett  Brook  in  Blodgett  Cove  directly  west  to  the 
head  of  Fishers  Bay  it  is  1.8  miles.  From  Soo-Nipi  Park  pier  shore 
end  directly  west  to  Boulders  in  Sunapee  Harbor  it  is  2.1  miles,  and 
continuing  south  to  Sunapee  Harbor  landing  it  is  six-tenths  of  a  mile 
farther,  but  the  distance  by  boat  from  Soo-nipi  Park  to  Sunapee 
Harbor  landing  is  2\  miles.    From  Hastings  on  the  east  side  to  head 
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of  Gardner  Bay  (Scotts  Cove)  it  is  nearly  2  miles.  From  Georges 
Mills  southwest  to  inner  end  of  Herricks  CJove,  jtist  below  Lakeside,  it 
is  2.3  miles  in  a  direct  line. 

Dunnings  Point  marks  the  western  outer  end  of  what  might  be 
considered  a  deep  cove  extending  from  the  main  lake  northwestward 
to  Georges  MjSHs,  a  distance  of  1.6  miles.  Some  seven-tenths  of  a  mile 
below  Dunnings  Point  is  another  point  marking  the  upper  or  north 
side  of  the  entrance  to  Jobs  Creek,  a  narrow  cove  extending  about 
seven-tenths  of  a  mile  inland  northwestward,  and  only  about  one- 
tenth  of  a  mile  wide  at  the  entrance,  although  widening  up  some  at 
the  inner  end. 

Scotts  Cove  is  a  rather  vdde,  deep  bay. 

The  lake  may  be  considered  to  consist  of  two  expansions  connected 
by  "The  Narrows,"  the  larger  one  being  the  northern  expansion  and 
the  smaller  the  southern.  The  narrowest  part  of  "The  Narrows" 
lies  between  Woodclyffe  on  the  west  side  and  Rowes  Landing  on  the 
east,  a  distance  of  about  three-tenths  of  a  mile,  and  at  a  distance  of 
about  2^  miles  from  Newbury. 

The  southern  end  of  the  northern  expansion  is  somewhat  broken 
up  by  islands  of  various  sizes,  the  largest  of  which  is  Great  Island, 
which  limits  the  steamer  channel  on  the  west  side.  The  island  is 
nearly  one-half  mile  long  by  two-tenths  wide,  its  southern  end  only 
something  less  than  two-tenths  of  a  mile  removed  from  the  mainland 
on  the  east  side  of  the  lake.  Fishers  Bay,  directly  west  of  this  island, 
is  shallow,  and  the  space  between  the  island  interrupted  by  reefs. 
The  real  northern  expansion  may  be  considered  to  lie  at  the  north 
of  Birch  Point  on  the  west  and  Echo  Point  (Cressy^s)  on  the  south- 
east (the  southern  point  of  the  outer  end  of  Blodgetts  Cove).  Below 
The  Narrows  the  widest  part  of  the  lake  is  between  the  outlet  of 
Spectacle  Pond  (Sunapee  Brook),  a  short  distance  above  Edgemont, 
and  the  east  shore,  a  distance  of  about  nine-tenths  of  a  mile. 

The  shores  of  the  southern  expansion  are  mainly  rocky  on  both 
sides,  there  being  a  small  sand  beach  at  Newbury  and  muddy  shores 
for  a  short  distance  at  the  mouth  of  Sucker  Brook  in  Fishers  Bay.  On 
the  east  side  the  water  is  rather  shoal  and  strewn  vrith  bowlders  and 
heaps  of  bowlders  locally  known  as  reefs.  The  west  side  is  fairly 
deep  except  in  coves. 

Above  The  Narrows,  as  previously  mentioned,  are  a  number  of 
islands,  and  there  are  numerous  bowlders  and  reefs  of  bowlders 
which  probably  were  once  small  islands,  vdth  navigable  passages 
among  them. 

On  the  east  side  of  the  northern  expansion  are  extensive  sandy 
beaches,  forming  sandy  shoals  for  considerable  though  varying  dis- 
tances out  into  the  lake,  on  the  outer  edge  of  which  there  is  usually 
a  rather  abrupt  descent  into  deep  water. 
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The  principal  beaches,  in  order  from  the  south  northward,  are: 
One  extending  from  near  Creasys  Point  on  the  south  side  of  Blodgetts 
Cove  to  the  mouth  of  Blodgett  Brook  and  a  little  way  on  the  north 
side  of  the  cove.  The  shores  are  then  rocky  for  about  a  mile  to  the 
"Owls  Nest,"  just  below  the  mouth  of  Pike  Brook.  Thence  a  beach 
extends  to  Hastings  above  Soo-Nipi  Park  with  occasional  short  inter- 
ruptions of  rocky  shore,  especially  at  points.  From  Hastings  to 
Georges  Mills  the  shores  vary  in  character,  but  are  mainly  rocky  with 
outlying  shoal  water  with  sandy  bottom. 

The  water  on  the  west  side  of  the  expansion  from  below  Dunnings 
Point  at  the  entrance  to  Georges  Mills  Cove  or  Bay  is  comparatively 
deep  and  the  shores  are  mainly  rocky,  as  obtains  even  in  some  of  the 
coves,  such  as  Jobs  Creek  and  Scotts  Cove  (Gardners  Bay) . 

A  large  cove  known  as  Sunapee  Harbor,  previously  mentioned, 
situated  about  two-thirds  the  distance,  on  the  west  shore,  from  New- 
bury to  Georges  Mills,  is  the  immediate  origin  of  Sugar  River,  the 
outlet  of  Sunapee  Lake,  which  debouches  into  the  Connecticut  River 
near  Acutneyville  post  office,  in  the  township  of  Claremont. 

At  the  entrance  te  Sunapee  Harbor  are  two  or  more  rather  extensive 
leefs  of  bowlders,  contiguous  to  deep  water,  which  were  perhaps  once 
islands.  The  most  extensive  one  has  more  or  less  sand  bottom  mixed 
with  the  bowlders,  and  will  be  mentioned  again  in  connection  with 
the  fish  of  the  lake. 

Mr.  Henry  AUen  Hancox,  a  civil  engineer  of  Newbury,  has  thor- 
oughly sounded  and  accurately  platted  the  depths  of  the  whole 
southern  expansion  and  up  as  far  as  the  islands  above  The  Narrows. 
Mr.  Hancox  kindly  gave  the  writer  a  blue-print  map  from  which  the 
following  data  were  obtained: 

The  deepest  water  of  the  southern  expansion  covers  an  area  of 
several  acres,  carrying  from  65  to  over  80  feet  of  water.  It  lies  east 
of  the  mid-north  and  south  line  and  is  known  as  the  Deep  Waters 
Fishing  Groimd.  The  deepest  water  in  The  Narrows  is  about  41 
feet,  at  the  northern  entrance,  rtoging  to  20  feet  near  the  southern 
end  mid  line  of  the  lake,  just  a  little  north  of  a  line  drawn  east  from 
Brightwood  Landing. 

In  the  portion  of  the  lake  between  The  Narrows  and  the  islands  is 
generally  deep  water,  which  obtains  to  not  a  great  distance  from 
either  shore,  from  about  30  to  over  80  feet. 

Among  the  islands  there  are  passages  carrying  from  10  to  30  feet 
of  water. 

In  the  summer  of  1910  the  writer  essayed  to  sound  the  northern  ex- 
pansion above  the  islands,  but  abandoned  the  attempt  owing  to  the 
unavoidable  unreliability  of  the  positions  and  the  fact  that  Mr.  Han- 
cox stated  that  he  intended  soon  to  complete  this  work  by  sounding 
and  platting  the  remainder  of  the  lake. 
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The  few  soundings  taken  by  the  writer,  however,  show  that  the 
deepest  water  is  probably  about  in  a  line  between  '"The  Hedgehog" 
and  ''Owls  Nest,"  where  the  depth  is  something  over  100  feet,  vary- 
ing, of  course,  with  the  height  of  the  lake. 

The  white  trout  and  salmon  summer  fishing  grounds  are  contigu- 
ous to  the  deepest  places  in  the  lake,  the  principal  ones  being,  trooi 
the  north  southward,  Scotts  Cove,  The  Hedgehog,  off  Birch  Point,  and 
Split  Bock. 

At  Scotts  Cove  the  ground  is  but  a  short  distance  from  the  en- 
trance, where  the  depth  is  about  80  feet.  At  The  Hedgehog  the 
ground  extends  from  not  over  100  yards  from  shore  out  one-fourth 
of  a  mile  or  so,  the  depth  varying  from  60  to  90  feet  or  more.  Off 
Birch  Point  the  ground  covers  an  area  of  2  or  3  acres,  perhaps, 
with  a  general  depth  of  about  80  to  90  feet.  At  Split  Rock,  which 
is  more  restricted  in  area,  not  far  from  shore  the  depth  is  generally 
about  50  to  70  feet. 

As  is  usual  with  deep  cold  lakes  with  rocky  shores,  there  is  veiy 
little  vegetation.  On  the  sandy  shoals  there  are  patches  of  varying 
extent  of  chara,  and  it  is  on  the  chara  bottom  that  black  bass  are 
caught  when  they  are  caught  at  all  on  the  sandy  bottoms. 

In  protected  locaUties,  such  as  shallow  coves,  there  is  a  more  or 
less  prolific  growth  of  one  or  more  species  of  pondweed,  pipewort, 
etc.  In  the  lagoonUke  dead  water  of  the  mouths  of  some  of  the 
brooks  the  purely  aquatic  vegetation  consists  mainly  of  bladder- 
wort,  with  some  pondweed  and  bur-reed. 

The  quicker  portions  of  the  larger  brooks  contain  often  prolific 
growths  of  moss  (Fc/ntindlis)  and  a  good  deal  of  water  cress. 

TRIBUTARIES. 

The  meagemess  of  the  tributary  water  supply  indicates  that  Suna- 
pee  Lake  must  be  to  a  large  extent  spring  fed.  There  are  no  large 
inflowing  streams.  The  largest  is  a  brook  entering  the  head  of  the 
lake  at  Georges  Mills,  which  dischai^es  the  waters  of  Otter  Pond  and 
ponds  connected  with  it. 

The  streams  of  more  or  less  importance  on  the  east  shore,  enumer- 
ated in  order  from  Georges  Mills  southward  to  Newbury  are:  Two 
very  small  brooks  entering  Herrick  Cove,  one  above  and  one  below 
Lakeside;  a  very  small  one  a  short  distance  above  Hastings;  King 
Hill  Brook,  entering  the  lake  at  Soo-Nipi  Park;  Pike  Brook,  a  short 
distance  below  this;  Blodgett  Brook  and  Newbury  Beach  Brook.  In 
the  same  order  on  the  west  side  are:  Jobs  Creek  Brook;  a  diminutive 
brooklet  entering  Scotts  Cove ;  one  entering  the  north  side  of  Suna- 
pee  Harbor;  Sucker  Brook,  flowing  into  Fishers  Bay;  and  Sunapee 
Mountain  Brook,  entering  the  lake  above  Edgemont.  All  are  small 
brooks  and  some  of  them  entirely  dry  during  the  summer,  as  they  were 
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in  1910  and  1911.  In  the  spring  there  is  sufiBcient  water  in  some  of 
those  that  later  become  dry  to  permit  smelts  to  ascend,  which  they 
do  in  enormous  numbers. 

All  of  these  brooks  were  examined  by  the  Bureau  of  Fisheries 
parties,  but  particular  attention  was  paid  to  those  which  evidently 
had  the  most  important  bearing  on  the  ecology  of  the  lake,  especially 
those  which  were  natural  trout  brooks  and  have  afforded  in  times  past 
spawning  grounds  for  trout,  and  still  are  the  best  smelt-breeding 
brooks,  namely,  King  Hill,  Pike,  and  Blodgett  Brooks.  These  waters 
were  studied  very  thoroughly  in  regard  to  their  suitability  for  receiv- 
ing the  plants  of  young  satmonids,  and  Sunapee  Mountain  Brook  also 
was  examined. 

The  ponds  that  empty  their  waters  through  Otter  Brook  into  Suna- 
pee Lake  are:  Baptist  Pond,  of  irregular  triangular  shape,  the  apex 
southeastward  at  the  outlet,  seven-tenths  of  a  mile  in  greatest  length 
and  about  four-tenths  in  greatest  width.  It  empties  into  Otter  Pond 
through  a  stream  about  eight-tenths  of  a  mile  in  a  straight  line.  A 
small  pond  (McAlvins),  about  three-twentieths  by  two-twentieths  of 
a  mile,  lies  at  the  northeastward  of  Baptist  Pond  about  seven-tenths 
of  a  mile  distant  in  a  straight  line,  but  the  outlet  connecting  it  with 
Baptist  Pond  is  considerably  longer,  owing  to  its  irregular  course. 
Besides  this  outlet  tributary  to  Baptist  Pond,  which  has  two  or  more 
branches,  there  is  a  bog  stream  with  a  small  pondlike  expansion  flow- 
ing into  the  northwest  angle  of  Baptist  Pond. 

Star  Lake,  with  two  short  inlets  at  its  upper  or  northwestern  end 
and  a  more  considerable  stream  joining  the  lake  near  its  southeastern 
outlet  end,  is  situated  at  an  altitude  of  1,286  feet  almost  due  north 
about  2  miles  in  a  direct  line  from  Otter  Pond.  It  is  about  seven- 
tenths  by  five-twentieths  of  a  mile  in  longest  axes.  Its  outlet  has 
numerous  small  branch  brooks,  and  after  flowing  southeast  a  short 
distance  turns  southwestward,  entering  Otter  Pond  through  a  bog  at 
its  upper  northwestern  side.  All  of  these  are  in  the  township  of 
Sprii^eld. 

Little  Sunapee  Lake  (Twin  Lakes)  lies  almost  directly  east  of  Otter 
Pond  at  an  altitude  of  1,217  feet,  mostly  in  the  township  of  New 
London,  but  a  small  portion  being  in  Springfield.  In  a  straight  line 
from  Otter  Pond  to  the  foot  of  the  lake  it  is  only  eight-tenths  of  a 
mile,  with  a  drop  of  92  feet.  This  lake  is  really  only  one  lake 
divided  about  midway  by  a  long,  narrow  peninsula  extending  from 
the  northward  side  nearly  across  the  lake;  whence  ''Twin  Lakes.^' 
The  lake  extends  about  1.7  miles  in  northeasterly  to  southwesterly 
direction  and  is  about  seven-tenths  of  a  mile  wide  along  the  previously 
mentioned  peninsula  to  the  opposite  or  south  side  of  the  lake.  The 
lake  is  elliptical,  though  somewhat  irregular  in  shape,  disregarding  the 
peninsula.    Its  principal  inlet  is  Morgan  Pond  Brook,  the  headwaters 


10  FISHES  AND  FISHING  IN  STJNAPEE  LAKE. 

of  which  is  Morgan  Pond,  about  2)  miles  in  direct  line  north  of 
Lake.  The  brook  flows  almost  directly  east  from  Morgan  Pond  for  a 
short  distance,  thence  turns  and  flows  in  an  irregular  course,  but 
generally  southward.  Morgan  Pond,  if  it  were  not  for  coves,  etc., 
would  be  practically  circular  in  shape,  about  three-tenths  of  a  mile  in 
diameter.  It  is  situated  in  the  township  of  Springfield  at  an  altitude 
of  464  feet  above  Twin  Lakes,  or  1,681  feet  above  sea  level. 

About  1.1  miles  in  a  straight  line  up  Moi^an  Brook  there  is  a  smaU 
expansion  into  which  flows  a  brook  from  the  northwestward,  at  the 
head  of  which  is  a  small  irregular  triangular  pond,  about  seven- 
twentieths  by  four-twentieths  of  a  mile  in  dimensions,  the  base  of 
which  is  at  the  eastward  and  the  outlet  of  which  leaves  the  northern 
basal  angle  and  flows  a  short  distance  northeastward  before  turning 
to  the  southwestward.  In  a  straight  line  from  Morgan  Brook  this 
pond  is  about  six-tenths  of  a  mile  distant. 

Twin  Lakes  discharges  its  water  westward  into  Otter  Pond.  In  a 
distance  of  four-tenths  of  a  mile  from  Twin  Lakes  the  stream  has  a  fall 
of  49  feet,  emptying  into  a  small  pond  on  an  expansion  of  crescentic 
shape  approximately  four-tenths  of  a  mile  long,  following  the  curve, 
and  having  an  extreme  width  of  one-tenth  mile.  In  the  remaining 
distance  of  three-tenths  of  a  mile  in  a  direct  line  northwestward  to 
Otter  Pond  the  fall  is  43  feet. 

The  small  village  of  Otterville  is  situated  near  the  expansion  just 
mentioned. 

Otter  Pond,  at  an  elevation  of  1,125  feet  above  the  level  of  the  sea, 
is  situated  two-tenths  of  a  mile  in  a  straight  line  from  the  extreme 
head  of  Sunapee  Lake  at  Oeorges  Mills,  following  the  course  of  the 
outlet,  which  has  a  drop  in  that  distance  of  34  feet.  The  greatest 
descent  is,  however,  in  a  much  shorter  distance,  i.  e.,  from  the  dam  at 
Geoi^es  Mills.  Otter  Pond  in  its  long  axis  extends  1.1  miles  north- 
west to  southeast,  and  disregarding  the  outlet  cove  about  midway  of 
its  westward  side  is  about  one-half  mile  wide  in  the  widest  place. 
Outlet  Cove,  extending  approximately  east  and  west,  is  about  two- 
tenths  of  a  mile  long. 

Near  the  entrance  to  the  outlet  cove  in  Otter  Pond,  in  18  feet  of 
water,  the  temperature  at  bottom  was  64^,  at  surface  67^. 

A  very  small  brook  at  Georges  Mills  enters  the  little  dead  water 
into  which  Otter  Brook  flows  a  short  distance  northwestward  of 
Otter  Brook.  It  was  dry  August  1,  1911.  The  temperature  on  the 
same  date  at  the  mouth  of  Otter  Brook  was  67^.  This  small  brook 
is  shown  in  Hancox's  map  as  the  outlet  of  Ledge  Pond,  but  on  the 
United  States  Geological  Survey  topographical  map  the  principal 
outlet  of  the  pond  is  Ledge  Pond  Brook,  whose  waters  ultimately 
reach  Sugar  River  through  the  outlet  of  Long  Pond  not  far  above 
Newport.    On  the  same  map,  however,  the  previously  mentioned 
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little  brook  is  faintly  indicated  as  taking  its  rise  in  the  same  pond. 
Ledge  Pond  is  irregularly  elliptical  in  shape,  nearly  four-fifths  of  a 
mile  in  length  and  seven-twentieths  of  a  mile  in  greatest  width.  It 
contains  a  number  of  small  islands  and  is  at  an  elevation  of  1;306 
feet  above  the  sea. 

A  small  brook  entering  the  east  side  of  Greorges  Mills  Bay  was 
entirely  dry  on  August  18,  1910 .  But  in  April  it  was  frequented  by 
smelts  and  many  bushels  were  dipped  there.  It  is  formed  by  two 
branches  with  bottom  of  coarse  rocks  or  small  bowlders  above  a  stone 
bridge  a  few  yards  from  the  lake.  Below  the  bridge  the  water  of 
the  lake  extended  nearly  to  the  bridge.  The  smelts  were  caught 
below  the  bridge,  as  it  is  narrow  and  afforded  the  most  favorable 
location  for  dipping,  and  the  brook  above  is  bordered  and  overhung 
with  a  tangle  of  alders  and  clematis  vines. 

The  two  brooks  entering  Herrick  Cove  seem  to  be  fed  by  no  per- 
manent springs  and  were  practically  dry  in  the  summer.  It  could 
not  be  learned  that  smelts  ascended  either  of  them,  and  it  is  doubtful 
if  they  do  in  this  rather  shallow  cove,  as  the  mouths  of  the  brooks 
are  so  far  removed  from  deep  water. 

King  Hill  Brook  rises  in  the  neighborhood  of  King  Hill,  from 
which  it  takes  its  name,  and  flows  eastward  through  meadows  and 
woodland  and  empties  into  Sunapee  Lake  at  Soo-Nipi  Park.  Through- 
out its  couise  the  beds  consist  of  sand  and  rocks.  Here  and  there 
are  deep  pools  with  overhanging  banks,  long  shallow  expanses  of 
sandy  bottom,  pebbly  ripples,  and  bowlder-strewn  reaches.  In  the 
lower  part  of  its  course  to  within  a  couple  of  hundred  yards  or  so  of 
the  lake  the  country  is  entirely  wooded,  mainly  with  white  and  red 
pines  with  an  admixture  of  various  deciduous  trees.  Near  the  lake 
the  brook  is  bordered  by  an  alder  growth  for  a  short  distance,  thence 
sluggishly  flows  through  a  bushy  and  grassy  bo^y  place,  cleared 
somewhat,  for  the  distance  previously  mentioned.  Here  the  brook  is 
much  wider,  some  40  or  50  feet,  the  bottom  being  composed  of  sand 
more  or  less  covered  with  silt,  sticks,  and  dead  leaves.  The  en- 
trance to  the  lake,  excepting  during  the  high  water  of  spring,  is  usu- 
ally obstructed  by  the  sand  beach,  due  to  the  prevailing  westerly 
winds. 

This  brook  in  the  summer  of  1910  was  very  low  and  in  1911  almost 
dry  until  the  latter  part  of  July,  when  some  heavy  rains  raised  the 
water.  It  is  a  spring-fed  brook,  but  the  springs  are  so  few  and  small 
that  they  do  not  supply  sufficient  water  to  maintain  a  permanent 
flow  in  the  brook,  although  there  are  always  pools  of  lairly  cool  water 
in  which  trout,  minnows,  and  suckers  congregate  during  the  hot  dry 
summer  months.  While  the  ''dead  water"  is  never  entirely  dry  in 
midsummer,  it  becomes  so  heated,  lying  open  to  the  sun's  rays,  that 
only  such  fishes  as  endure  very  warm  water  are  found  in  it,  and  only 
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occasionally  one  of  them.  On  September  14,  1910,  in  Soo-Nqpi 
Park,  the  brook  was  entirely  dry  above  the  dead  water  except  in  a 
few  isolated  pools.  On  July  29,  1911,  the  brook  was  very  nnich 
higher  than  -  asual . 

Pike  Brook  rises  in  Sutton  about  2  miles  in  a  straight  line  from 
Sunapee  Lake.  It  is  fed  entirely  by  springs,  seepage,  surface  water, 
and  rainfall.  At  its  upper  end  it  is  a  mere  rivulet  lying  through 
farm  land,  but  the  greater  part  of  it  flows  through  woodland  Mid 
meadows.  It  empties  into  Sunapee  Lake  a  few  rods  south  of  King 
Hill  Brook  at  Soo-Nipi  Park.  It  is  evidently  more  copiously  sup- 
plied by  springs  and  seepage  than  is  King  Hill  Brook,  althou^  about 
the  same  size,  but  perhaps  longer.  Yet  in  summer  there  are  often 
places  where  the  brook  bed  is  dry ;  but  the  water  evidently  tri<^es 
through  the  sand  and  amongst  the  pebbles  and  rocks.  At  its  lower 
end  there  is  an  extent  of  ''dead  water,"  perhaps  300  or  more  yards 
long  and  40  or  50  feet  wide  in  places,  with  a  sandy  bottom,  but  its 
banks  are  wooded.  In  summer,  like  King  Hill  Brook,  and  for  the 
same  reason,  the  mouth  is  obstructed  by  sand.  There  are  three 
rather  extensive  meadows  in  its  course,  separated  from  each  other 
by  short  tracts  of  woodland.  The  first  lies  about  eight-tenths  of  a 
mile  in  a  direct  line  from  Sunapee  Lake,  another  some  distance 
farther  up,  and  the  other  not  far  from  the  head  of  the  brook.  The 
first  one  is  the  longest  and  in  it  are  deep  pools  with  sandy  bottom; 
in  fact  the  bottom  ia  sandy  in  the  pools  of  all  the  meadows.  The 
meadows  are  grassy  with  only  occasional  clumps  of  bushes  on  the 
brook's  brim.  The  most  extensive  woodland  is  below  the  first  meadow, 
mainly  in  Soo*Nipi  Park.  Through  the  woodlands,  while  there  are 
some  small  swampy  areas,  the  brook  flows  mostly  over  a  bed  of 
sand  and  gravel  and  through  reaches  of  bowlders.  There  are  the 
usual  long  shallow  and  occasional  deep  pools,  as  well  as  ripples  and 
miniature  rapids,  especially  in  high  water.  The  brook  in  its  quicker 
portions  has  an  abundant  growth  of  moss  (FarUiTudis),  and  water 
cress  is  common. 

In  the  dead  water  the  vegetation  consists  mainly  of  bladderwort, 
floating  bur-reed,  yellow  pond  lilies,  some  water  hemlock,  and 
St.  John's-wort.  The  water  of  Pike  Brook  in  the  wooded  sections  is 
always  cool,  but  in  the  open  meadows  it  becomes  rather  warm  in 
summer. 

Blodgett  Brook  is  represented  on  the  United  States  Geological 
Survey  topographical  map  as  a  single  brook  having  its  source  in  Chalk 
Fond.  Chalk  Pond  is  situated  in  the  township  of  Newbury,  about 
2  miles  in  a  direct  line  from  Blodgetts  Landing  in  a  southeasterly 
direction,  at  an  elevation  above  the  sea  of  something  over  1,200  feet. 
It  is  slightly  and  irregularly  crescentic  in  shape,  about  four-tenths  of 
a  mile  long  by  three-twentieths  of  a  mile  in  greatest  width.    There  are 
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praotically  two  small  streams  which  unite  just  above  the  bridge  not 
far  from  the  lake  at  Blodgetts  Landing.  The  north  branch  is  locally 
known  as  ''Big  Brook"  and  the  south  branch  as  ''Little  Brook." 
Big  Brook  is  the  outlet  of  Chalk  Pond.  Big  Brook  was  explored 
only  to  the  Newbury  road,  about  seven-twentieths  of  a  mile  from  the 
lake  at  its  mouth,  which  is  all  the  way  through  woodland,  and  some 
portions,  especially  a  short  distance  below  the  road,  are  a  tangle  of 
alders  and  vines.  This  branch  was  e2q)lored  two  or  more  times,  and 
there  was  always  some  water  in  the  brook,  even  above  the  road, 
although  it  was  dry  in  many  places  below  during  the  summer.  Below 
the  road  it  is  entirely  a  sandy,  rocky,  and  gravelly  bottomed  brook  to 
the  bridge,  not  over  5  or  6  feet  wide  in  any  place,  and  in  some  places 
so  narrow  that  it  can  be  stepped  across.  This  statement  pertains  to 
the  summer  conditions.  In  the  spring  there  is  a  considerable  body 
of  water  flowing  in  it,  as  was  seen  in  April,  1910,  and  as  evinced  by  the 
extent  of  the  dry  bed.  While  in  the  spring  there  seemed  to  be  more 
water  flowing  in  it  than  in  Pike  Brook,  due  perhaps  to  the  Chalk  Pond 
Reservoir,  in  the  summer  Pike  Brook  carries  far  more  water. 

About  three-twentieths  of  a  mile  up  this  branch  is  an  immense 
stone  wall  called  "The  dam,"  under  which  is  a  very  small  culvert, 
through  which  the  small  brook  flows.  Below  and  near  the  dam  were 
moss-grown  ledges  over  which  earlier  in  the  season  must  have  been 
a  forceful  waterfall. 

Little  Brook,  which  in  the  spring  carries  much  less  water  than  the 
other,  appears  to  rise  only  a  short  distance  from  the  Newbury  road, 
in  an  open  field.  During  the  summer  it  has  more  water  and  there  are 
deeper  pools.  It  is  evidently  fed  by  more  or  larger  springs.  At  its 
upper  end  it  consisted  of  two  short  branches,  one  of  which  in  mid- 
summer consisted  of  detached  pools  of  spring  water;  the  other  was 
absolutely  dry.  The  entire  course  of  this  branch  from  the  fork  just 
mentioned  to  its  junction  with  Big  Brook  is  through  woodland,  and 
it  has  a  bottom  of  sand,  gravel,  and  some  bowlders,  like  Big  Brook. 
Both  branches  naturally  fluctuate  in  height  of  water  with  rainfall  and 
dry  weather.  In  both  branches  there  are  frequent  pools  that  are 
never  dry,  and  in  both  in  a  dry  season  there  are  portions  of  the  bot- 
tom that  are  entirely  dry  at  the  surface,  although  water  doubtless 
trickles  through  to  some  extent.  The  pools,  however,  in  Little  Brook 
are  larger  and  deeper,  and  the  temperature  was  constantly  slightly 
lower  than  in  Big  Brook. 

The  brooks,  especially  in  the  spring-fed  pools,  have  a  more  unifoim 
temperature  throughout  the  year  than  the  shallow  water  of  the  lake. 
In  such  a  pool  near  the  hatchery  at  Pike  Brook  on  April  28  and  August 
18  the  temperature  was  50^  F.,  the  highest  point  reached;  on  October 
15,  45^;  and  November  2,  40^,  the  lowest  point  reached,  a  range  of 
10  degrees  in  about  six  months.    The  range  of  the  temperature  of  the 
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lake  water  near  shore  from  April  28  to  August  18  of  the  same  year  was 
over  30®. 

The  temperature  of  Pike  Brook  varied  with  the  month  and  with  the 
weather  and  according  to  the  portion  of  the  brook  in  which  observa- 
tions were  made.  But  there  was  no  great  range  of  temperature,  either 
of  that  taken  in  the  same  place  or  different  places  during  the  season 
or  in  different  localities  in  the  brook  during  the  same  day.  During  the 
summer,  aside  from  the  spring  pools,  the  coolest  part  of  the  brook  gen- 
erally was  where  it  flowed  through  the  woods  or  Soo-Nipi  Park,  the 
warmest  was  in  the  dead  water,  and  the  next  warmest  in  the  meadows. 
On  July  19  the  shallow  water  of  the  first  meadow  registered  60®  and 
at  the  bottom  of  a  deep  pool  59®.  Prom  just  below  the  meadow, 
through  the  woods,  excepting  in  spring-fed  pools,  down  to  Alaria 
Spring  it  was  58®;  below  this  to  and  including  a  pool  just  above  the 
dead  water  it  was  57®.  During  August  there  was  not  much  change 
from  this  condition,  never  over  2®.  On  the  18th  the  brook  was  con- 
stantly 57®  through  the  woods,  excepting  the  spring  pools  and  the 
water  near  them,  down  to  the  broad  shallow  pools  below  the  hatchery, 
where  it  rose  to  58®,  and  the  pool  just  above  the  dead  water,  where  on 
July  19  it  registered  57®,  the  temperature  was  59®.  The  spring-fed 
pool  near  the  hatchery  has  been  referred  to  a  number  of  times.  It  is 
a  pool  about  3  feet  deep  during  the  summer,  situated  a  little  to  one 
side  of  the  main  current  of  the  brook,  where  the  water  is  shallow. 
On  August  18  the  temperature,  as  before  stated,  was  50®  and  the 
brook  in  the  main  current  close  by  the  pool  was  55®.  On  the  same 
date  the  dead  water  about  halfway  of  its  length  registered  66®  at  the 
surface  and  63®  at  bottom  in  2  feet  of  water.  At  the  head  of  the 
dead  water  in  about  the  same  depth  the  temperature  was  60®. 

Newbury  Beach  Brook  is  a  small  brook  near  the  lake  flowing 
through  a  small  swamp.  It  does  not  seem  to  be  a  very  desirable 
place  in  which  to  plant  young  salmonids.  It  was  not  learned  that 
smelts  ever  ascend  this  brook. 

Sunapee  Moimtain  stream  consists  of  two  branches,  one  flowing 
down  the  side  of  Simapee  Mountain,  steep  and  rocky,  the  other  the 
outlet  of  Spectacle  Pond.  There  is  always  water  in  the  brook  and 
always  trout,  but  sometimes  the  brook  is  so  dry  that  the  trout  are 
confined  in  detached  pools  and  even  some  of  these  pools  dry  up.  On 
one  visit  early  in  July  many  trout  were  removed  from  the  pools  and 
placed  in  deeper  water  below,  whence  they  could  descend  to  the 
lake.    On  July  26  there  was  more  water  in  the  brook. 

Spectacle  Pond  is  a  small  lake  of  very  irregular  shore  line,  which 
greatly  modifies  its  otherwise  general  triangular  shape,  about  six- 
tenths  of  a  mile  from  apex  to  base  and  eleven-twentieths  in  greatest 
width  near  the  base,  which  is  the  southwestward  end.  The  pond  is 
situated  in  a  direct  line  from  the  widest  part  of  the  corner  expansion 
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of  Simapee  Lake  six-tenths  of  a  mile  to  the  westward,  at  an  altitude 
of  1,113  feet,  thus  giving  its  outlet,  which  leaves  Spectacle  Pond  from 
a  deep  cove  at  the  eastern  side  of  the  apex  of  the  triangle,  flowing 
southwest  and  west,  a  fall  of  only  22  feet,  passing  through  a  practi- 
cally level  country 

Mud  Pond  is  practically  a  small  diverticidum  of  Spectacle  Pond. 
Sucker  Brook  entering  Fishers  Bay  of  Sunapee  Lake  is  practically 
a  bog  brook  throughout  its  extent. 

The  brook  at  Simapee  Harbor  is  also  a  small  brook  flowing  over  a 
rocky  bed,  mostly  through  woodland,  to  a  short  dead  water  at  the 
lake.  The  brook  is  ascended  by  smelts  in  the  spring,  but  on  August 
17,  1910,  it  was  absolutely  dry. 

Jobs  Creek  Brook  is  another  inconsiderable  rivulet  flowing  into 
Jobs  Creek,  entirely  dry  in  the  dry  season. 

Sugar  fiiver,  the  outlet  of  Sunapee  Lake,  leaves  the  lake  at  Sunapee 
Harbor  over  a  considerable  descent  formed  by  a  natural  steep  ledge  and 
bowlder  fall  and  a  dam.  For  some  distance  below  the  mill  and  factory 
it  is  a  ''rocked  up"  or  walled  raceway,  the  bottom  of  which  is  com- 
posed of  coarse  gravel  and  blue  clay.  The  water  flows  swiftly  over  a 
steep  descent  for  perhaps  one-fourth  of  a  mile  or  more  from  the  lake; 
at  the  foot  of  this  passage  the  stream  expands  into  a  shallow  muddy 
dead  water  about  40  feet  wide,  more  or  less,  according  to  height  of 
water.  Below  this  the  river  was  not  examined.  On  Jidy  22  the 
water  was  very  low  with  no  current  below  the  race.  Temperature, 
77®  on  July  27.  The  water  was  dirty,  warm,  and  sluggish.  In 
October  the  cun'ent  was  swift  in  the  ''race"  and  full  of  fine  debris  of 
various  kinds. 

NATIVB  FISHES. 

The  fishes  inhabiting  Simapee  Lake  and  tributary  waters  prior  to 
the  fish  cultural  introductions,  which  began  in  1867,  so  far  as  records 
thus  far  show,  comprised  an  even  dozen  species.  These  are:  Horn 
pout  (Ameiurus  nehvlosus);  sucker  {Catostomus  commeraonii) ;  chub 
(SemotHus  hvllaris) ;  blackspot  chub  (Semotilus  (itrtmuicfulatus) ;  redfin 
(Notropis  cornuhia) ;  black-nose  dace  (RhinicMhya  atronasus) ;  "native 
trout"  (iSoZveZint^/orjiinaZw);  "white  trout"  {Stdvdinus  auredus^)] 
eel  {AngmUa  rostrata) ;  pickerel  (Esax  reticulatus) ;  simfish  or  "pump- 
kin seed"  (Lepomis  aurihis  *);  perch  (Perca Jlavescens) . 

Of  these,  in  the  lake  itself,  only  the  horn  pout,  sucker,  white  trout, 
and  simfish  seem  to  be  at  all  common.    In  the  brooks  the  trout  and 

a  For  reasons  set  forth  In  this  paper  In  connection  with  this  species,  it  is  assumed  that  it  is  native  to  the 
lake. 

Mt  is  probable  that  another  species  iLepomU  gikboiut)  occurs  in  some  ponds  connected  with  the  lake^ 
and  the  writer  has  been  informed  that  it  has  been  foimd  in  the  lake;  but  in  his  observations,  covering  two 
seasons,  he  has  seeA  none.  There  are  published  statements  that  the  little  ftesh-water  scolpin  or  "milkr^ 
thumb"  (probably  Oottut  graeiUi)  was  once  conmion.  It  appears  to  be  extinct  now,  or  if  present  it  is  so 
soaiee  that  none  was  observed  in  two  seasons. 
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black-nose  dace  are  quite  plraitifiil,  but  the  presence  of  the  former  is 
due  mainly  to  fish  ctdture.  There  seems  to  be  a  great  scarcity  of  the 
cypriiiid  fishes. 

The  pickerel  is  pres^it  in  some  numbers,  but  can  not  be  called  com- 
men.  In  Forest  and  Stream  of  March  18, 1886,  Dr.  J.  D.  Quackenbos 
states  that  in  Sunapee  Lake  all  fish  excepting  the  pickerel  attain  an 
unusual  weight:  '^Yellow  perch,  2  pounds  and  upward;  landlocked 
sahnon,  12  pounds  (seven  years  from  the  ovmn) ;  brook  trout,  6  to  9 
pounds;  black  bass,  the  unprecedented  wei^t  of  7^  poimds  (2  pounds 
beyond  the  limit  of  the  naturalist)." 

The  scarcity  of  pickerel  and  other  fishes  may  be  due  to  a  number  of 
causes,  such  as  unseasonable  and  over  fishing,  abimdance  of  enemies, 
epidemics,  scarcity  of  food,  etc.  Scarcity  of  food  acts  in  two  ways, 
i.  e.,  death  from  starvation  and  cannibalism.  The  small  size  of  picke^^ 
or  any  other  fish  may  be  due  to  the  same  causes.  Excessive  and 
imseasonable  fishing,  especially  ice  fishing,  removes  the  large  fish,  and 
without  sufficient  food  no  fish  will  attain  a  large  size.  The  habits  of 
the  pickerel  are  such  that  they  seldom  take  the  fish  into  deep  water 
where  the  smelts  occur. 

The  black  bass  and  landlocked  salmon  were  introduced  fish,  and 
Dr.  Quackenbos's  statement  was  made  a  long  tune  after  the  intro- 
duction of  smelts.  The  trout  and  perch  are  fish  whose  habits  woxild 
take  them  where  the  smelts  resort  throughout  the  year.  The  large 
size  of  these  fish,  as  well  as  of  the  salmon,  can  very  well  be  ascribed 
to  the  smelt,  and  the  cyprinids,  which  were  doubtless  once  more  com- 
mon. The  black  bass  has  been  diminishing  in  size  for  a  number  of 
years,  probably  owing  to  the  disappearance  of  its  once  more  plentifid 
cyprinid  food.  That  the  pickerel  did  not  and  does  not  attain  a  large 
size  is  doubtless  due  to  the  same  thing. 

mTRODUCBD  FISHBS. 

With  the  characteristic  zeal  and  enthusiasm  of  the  early  fish  cul- 
turists,  the  comnussioners  of  New  Hampshire  began  introducing  into 
various  waters  of  the  State  all  kinds  of  food  and  game  fishes  that 
could  be  secured.  Sunapee  Lake  was  one  of  the  first  to  receive 
attention  of  this  kind,  and,  in  the  light  of  our  present  knowledge,  it 
is  possibly  a  question  whether  this  indiscriminate  introduction  of 
alien  species  into  waters  whose  original  forms  were  all  that  could  be 
desired  in  food  and  game  qualities  was  not  a  mistake.  It  was  and 
still  is  often  done  at  the  urgent  request  or  instigation  of  some  influ- 
ential person  or  persons  who  have  a  commendable  desire  to  improve 
the  declining  fishing  but  lack  knowledge  of  the  habits  of  the  species 
proposed  to  be  introduced  and,  consequently,  of  the  possible  results 
of  the  introduction.  It  has  been,  and  still  is,  often  the  result  that  the 
remedy  merely  augmented  the  disease  and  the  conditions  became 
worse  than  before. 
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The  writer  is  inclined  to  believe  that  where  the  trouble  consists  of 
diminishing  numbers  of  native  forms,  the  cause  should  be  sought,  as 
in  the  practice  of  medicine,  and  the  malady  treated  accordingly.  If 
a  patient  is  suffering  from  loss  of  blood  it  is  not  wise  to  remove  more 
blood  or  administer  blood-destroying  drugs. 

In  the  case  of  Sunapee  Lake  the  fishing  was  on  the  decline  and  the 
main  cause,  in  time  at  least,  became  apparent,  i.  e.,  too  much  or 
unseasonable  fishing.  A  very  potent  method  of  exterminating  trout 
is  by  fishing  through  the  ice,  but  that  method  becomes  practically 
innocuous  compared  with  the  practice  of  taking  trout  from  their 
spawning  grounds,  and  history  teUs  us  that  both  of  these  practices 
were  not  only  indulged  in  but  abused  in  highest  degree  40  years  ago 
and  even  later. 

The  ''native  trout"  once  abounded  in  Sunapee  Lake  and  attained 
a  large  size.  But  while  little  fishing  was  done  in  the  spring  and  sum- 
mer, it  was  a  practice,  not  only  of  the  inhabitants  of  the  immediate 
shores  but  of  those  from  distant  towns,  to  repair  to  the  brooks  fre- 
quented by  trout  in  the  fall  for  spawning,  and  with  dip  nets  and 
spears  to  catch  the  fish  in  great  numbers. 

Fishing  through  the  ice  was  also  done  constantly.  It  is  the  habit 
of  trout  to  congregate  during  the  winter  in  certain  places  affording 
them  the  proper  winter  conditions.  The  inhabitants  in  years  gone  by 
found  these  places  and  the  knowledge  was  handed  down  from  parents 
to  children.  Naturally  it  did  not  take  many  generations  to  ''bleed" 
the  lake  very  seriously. 

The  cause  being  known,  the  remedy  lay  in  combatting  it  and  in  the 
"infusion  of  new  blood;"  in  other  words,  in  prohibiting  destructive 
methods  of  fishing  and  in  propagating  the  trout.  This  was  finaUy 
attempted,  but  while  the  trout  was  continuously  propagated  to  some 
extent,  nonindigenous  fishes  were  introduced  now  and  then  up  to  the 
present  time,  practically  offsetting  the  benefit. 

The  possible  injurious  effects  of  the  introduction  of  nonindigenous 
fishes  into  a  body  of  water  may  be  brought  about  in  at  least  two  ways : 
First  and  chiefly,  through  the  destruction  of  the  native  fishes  by  the 
introduced  voracious  forms,  and  second,  but  still  important,  the 
diminution  of  the  food  supply  of  the  native  forms  by  introduced 
species. 

The  first-mentioned  factor  was  undoubtedly,  years  ago,  to  some 
extent  at  least,  active  in  Sunapee  Lake  through  the  introduction  of 
landlocked  salmon,  and,  according  to  some  statements,  possibly  by 
black  bass.  If  the  black  bass  is  absolved  of  that  stigma  it  certainly 
may  be  indicted  on  the  second  count. 

The  danger  to  the  food  supply  of  the  fishes,  however,  was  lessened 
by  the  wise  introduction  of  smelt,  which  was  the  third  species  of  non- 
native  fish  to  be  introduced.    But  this  is  claimed  to  have  been  detri- 
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mental  to  the  fishing,  many  aoglers  averring  that  smelts  affoid  sudi 
an  abundant  food  supply  that  the  game  fish  will  not  bite  so  readily 
and  that  the  fly  fishing  has  been  ruined  thereby. 

The  following  is  a  list  of  the  nonindigenous  fishes  in  the  order  of  the 
dates  of  first  introduction : 


Landlocked  flalmon,  1867. 
Black  baas,  1868. 
Smelt,  1870. 
Whitefiah,  1871. 
Walleyed  pike,  1876. 
Blueback  trout,  1878. 
Bound  whitefish,  1881  (?) 


Loch  Leren  trout,  1888-9. 
Brown  dout,  1888-9  (?) 
Rainbow  trout,  188S^. 
Chinook  salmon,  1904. 
Grayling,  1906. 
Silver  salmon,  1909. 
Lake  trout  (7)  a 


Of  these  the  whitefish/  wall-eyed  pike,  blueback  trout,^  Loch 
Leven  trout,<^  rainbow  trout,  silver  salmon,  and  grayling  have  nev«r 
been  reported. 

Omitting  those  which  have  not  been  authentically  recorded,  the 
list  of  species  inhabiting  Sunapee  Lake  in  greater  or  lesser  numbers 
will  comprise  16,  as  follows:  Hompout,  sucker,  chub,  blackspot  chub, 
redfin,  blacknose  dace,  chinook  salmon,  landlocked  salmon,  brown  or 
Loch  Leyen  trout,  common  trout,  white  trout,  eel,  pickerel,  sunfish, 
black  bass,  perch.  The  status  of  each  of  these  will  be  discussed 
under  their  respective  headings. 

There  are  various  reasons  why  some  of  introduced  species  have 
never  i^ain  been  observed.  The  water  may  be  unsuited  to  them, 
being  too  cold  or  too  warm ;  there  may  be  too  many  enemies,  and  the 
newcomers  may  have  been  all  devoured  by  predaceous  fishes;  if  they 
survive  they  may  escape  detection  for  a  long  time,  or  they  may  so 
closely  resemble  known  species  that  they  may  not  be  recognized  when 
caught.  The  latter  is  a  very  common  occurrence,  as  evinced  by  the 
fact  that  when  ouie  of  these  forms  has  at  last  been  recognized  there 
were  always  those  who  remember  to  have  caught  one  or  more  and  to 
have  thought  them  only  variations  of  some  known  species. 

THB  ENT1R£  FISH  FATJlf  A. 

HoBNFOTTT  (AmeiuTUs  ndndoeus) . 

The  hompout  is  the  only  representative  of  the  catfish  family  in  New 
England,  where  it  seldom  attains  a  weight  of  over  a  pound.  In  Suna- 
pee Lake  it  is  said  to  be  fairly  common,  and  it  seems  to  be  indigenous. 

«  TlMce  J0  DO  noord  of  the  introductfam  of  this  spedes,  but  some  hsve  been  emghL  Iti  ooonirenee  is 
probably  accidental,  tbe  jouog  having  become  mixed  with  some  other  yoong  aaJmonirts. 

»  There  are  some  vagoe  traditions  of  whitalUh  haidng  been  taken  in  the  lakM,  bat  •pparenlif  nmm  M 
there  now.  They  ooold  possibly  be  there  and  not  be  detected,  bat,  by  the  methods  of  still  fl«hing  as  pno> 
tloed  by  the  summer  fishermen,  if  present,  an  oocaskmal  whiteflsh  would  probably  be  taken. 

c  Assuming  Uiat  the  white  trout  is  an  indigenoos  spedes  and  net  the  result  el  the  idasti  of  btaebaeks. 
TUs  4iuestion  is  discussed  in  another  place  in  this  report. 

d  "Loch  Leven  trout"  of  large  sice  have  been  reported,  but  lihotogmph  and  descripttoos  tadfcsale  thai 
the  supposed  Loch  I^ven  trout  were  brown  trout* 
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It  is  occasionally  caught  by  anglers  while  fishing  for  other  fish  in 
shallow  water. 

The  favorite  habitat  of  this  fish  being  in  shallow,  muddy  waters,  and 
it  being  only  very  occasionally  found  elsewhere,  there  is  no  likelihood 
that  it  does  much,  if  any,  dh'ect  harm  to  the  more  desirable  fishes, 
although  it  ia  almost  omnivorous.  The  fish  most  liable  to  the  attacks 
of  the  marauding  hompouts  is  the  black  bass  when  spawning  in  the 
shallow  water,  but  even  then  the  bass  probably  can  take  care  of  its 
nest  to  a  great  extent. 

The  only  examples  of  this  fish  observed  in  the  study  of  the  lake  were : 
On  August  17,  1910,  one  about  10  inches  long  was  caught  off  Cressy 
Point,  and  on  August  17,  1911,  the  writer  found  in  a  ''swash  pool" 
near  the  mouth  of  Pike  Brook  eight  young  about  1|  inches  long,  and 
some  smaller  ones  were  taken  in  a  fyke  net  in  Pike  Brook  near  the 
mouth  at  the  inner  or  dead-water  edge  of  the  beach. 

SnoEER  (Oatostamua  commersonii) . 

The  sucker  is  very  common  and  attains  a  large  size  in  Sunapee  Lake. 

When  the  water  is  sufficiently  high  in  the  spring  to  allow  the 
suckers  to  get  into  the  brooks,  they  run  in  in  considerable  numbers 
to  spawn,  and  at  that  time  many  are  speared  by  the  residents,  who 
esteem  them  hi^y  as  food.  The  run  is  usually  from  the  last  part 
of  April  to  some  time  in  May.  In  1910  a  very  few  suckers  ascended 
Pike  Brook.  Nothing  was  learned  regarding  their  presence  in  other 
brooks.  The  first  to  appear  in  Pike  Brook  were  3  males,  12^,  16,  and 
17i  inches  long,  respectively,  which  were  speared  on  the  night  of 
April  16.  Only  one  was  quite  ripe.  No  more  were  seen  in  April,  but 
there  was  a  small  run  reported  in  May. 

The  sucker  deposits  a  large  number  of  eggs  and  in  the  compara- 
tively safe  spawning  beds  many  hatch  and  the  young  gradually  work 
down  into  the  dead  waters,  where  some  of  them  linger  all  summer  and 
perhaps  longer.  On  October  23,  1910,  two  suckers,  respectively  12 
and  14  inches  long,  were  found  in  a  pool  in  the  beach  at  the  mouth  of 
Pike  Brook.  Their  color  was  dark  and  brassy,  indicating  that  they 
had  probably  come  down  from  the  dead  water,  and  on  November  3  a 
number  from  5  to  14  inches  long  were  taken  with  small  trout  that 
were  descending  from  the  brook  into  the  lake.  Some,  however,  while 
still  quite  young,  enter  the  lake  and  occur  in  small  schools  along  the 
shallow  waters  of  the  sandy  beaches,  and  some  may  be  hatched  in  the 
lake. 

In  April,  1910,  the  young  suckers  observed  in  Pike  Brook  averaged 
about  3  inches  in  length.  In  the  same  brook  and  in  Blodgetts  Brook 
in  August  the  fish  ranged  from  1^  to  2  inches  long.  But  about  the 
middle  of  August  a  lot  of  only  I  to  1}  inches  long  were  found  in  a  pool 
in  the  beach  left  by  the  receding  lake  water.    A  small  fyke  net  set  at 
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the  dead-water  end  of  Pike  Brook  channel  through  the  beach,  about 
the  same  time,  took  a  considerable  number,  many  from  1^  to  2  inches 
long,  with  some  about  4  inches,  which  apparently  had  started  for 
the  lake. 

Other  fishes,  such  as  black  bass,  perch,  and  pickerel,  feed  upon  the 
young  suckers,  but  the  adult  sucker  is,  on  the  other  hand,  very 
destructive  to  the  eggs  of  other  fishes,  especially  such  as  spawn  in 
the  lake.  Suckers  are  always  present  on  the  spawning  ground  of 
the  white  trout  in  the  fall  and  are  taken  in  gill  nets  set  for  this  trout 
by  the  fish  cultunsts  in  spawning  time.  Some  rai^ii^  from  6  to  17 
inches  were  taken  in  the  gill  nets  set  for  trout  in  shallow  water  near 
the  mouth  of  Pike  Brook. 

Chub  (Semotilus  buUaris). 

The  chub,  here  as  in  many  other  places  known  locally  as  dace,  is 
the  largest  native  species  of  the  minnow  family  in  eastern  North 
America,  in  some  waters  attaining  a  weight  of  2  or  3  pounds  or  more. 
It  is  also  one  of  the  commonest  fiishes  of  the  Eastern  States,  but  does 
not  seem  to  be  abundant  in  Sunapee  Lake.  Chubs  were  frequently 
taken  in  the  gill  nets  set  for  white  trout  and  salmon  during  October 
and  November.  The  only  adult  individuals  observed  were  some  12 
and  13  inches  long  taken  at  that  time,  excepting  one  on  August  18 
that  had  been  caught  by  some  men  fishing  at  'Hhe  banks."  It  was 
about  1  foot  long  and  had  red  fins,  which  the  men  were  using  for 
bass  bait. 

Small  chubs,  in  common  with  other  small  fishes  of  the  family,  are 
known  as  shiners  and  are  esteemed  as  live  bait.  These  occur  in  the 
brooks  and  were  especially  abundant  in  Pike  Brook  dead  water.  On 
August  18,  1910,  a  good  many  2J  to  2f  inches  long  were  taken  with 
caddiB  larva  bait  at  the  lower  end  of  the  dead  water. 

Now  and  then  one  was  seen  farther  up  the  brook,  even  in  quick 
water,  and  one  about  2  inches  long  was  observed  in  the  cool  spring 
pool  near  the  hatchery,  but  they  seem  generally  to  affect  the  warmer 
waters.  It  is  not  known  that  the  young  chub  leaves  the  brooks  and 
dead  waters  at  any  particular  time  or  under  any  special  conditions, 
but  on  August  17  and  18,  1911,  a  few  3  and  4  inches  long  were  taken 
with  other  small  fishes  at  the  dead  water  end  of  Pike  Brook  channel 
through  the  beach,  which  indicated  that  they  were  possibly  attempt- 
ing to  go  to  the  lake. 

Although  the  chub  has  toothless  jaws  and  tongue,  it  is  carnivorous, 
subsisting  upon  insects  and  other  fishes  to  a  large  extent.  The  writer 
has  seen  chubs  feeding  upon  and  has  found  them  gorged  with  young 
pickerel  3  and  4  inches  long.  While  the  chub  is  more  or  less  de- 
structive to  other  fishes  and  is,  like  the  sucker,  a  spawn  eater,  it  is 
too  scarce  now  in  Sunapee  Lake  to  cause  any  alarm. 


H  OF  BLODGETT  BROOK  IN  AUGUST.    DEADWATER  JUST  BELOW  BRIDGE. 


B'S  NEST.     PARTLY  EXPOSED   BV   SUBSIDING  WATERS, 
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The  chub  is  very  interesting  in  the  curious  habit  of  the  male  in 
breeding  season  of  heaping  up  pebbles,  which  it  conveys  in  its  mouth 
to  the  spot  chosen  for  the  ''nest"  in  which  the  femaJe  deposits  her 
6ggs-  During  the  building  usually  no  other  fish  is  permitted  to 
approach  the  nest,  although  in  occasional  instances  one  or  more 
other  males  assist  in  the  work  of  construction.  The  heap  is  often  of 
remarkable  size,  especially  in  the  waters  of  the  far  north,  a  cartload 
of  pebbles  composing  it.  The  nests  observed  at  Sunapee  Lake  were 
comparatively  small,  but  the  water  having  subsided  they  became 
quite  conspicuous.  On  August  9,  1910,  in  the  north  branch  of 
Blodgett  Brook  C'Big  Brook")  was  found  a  chub's  nest  about  4  feet 
in  diameter,  but  only  a  few  inches  high.  Some  of  the  pebbles  com- 
posing it  would  weigh  perhaps  one-fourth  of  a  pound,  the  coarser 
ones  being  on  the  upstream  side,  owing,  doubtless,  to  a  strong  current 
when  the  nest  was  built  or  afterwards.  In  fact  the  current  may  have 
demolished  the  nest,  which  hypothesis  would  account  for  the  wide 
area  and  lowness  of  the  heap.  There  were  other  smaller  and  highef 
nests  farther  down  the  brook,  one  of  them  under  the  bridge.  They 
were  all  dry  at  this  time.  On  August  18  a  chub's  nest  fully  5  feet  in 
diameter  and  1  foot  high  was  found  at  the  upper  end  of  Pike  Brook 
dead  water. 

Blackspot  Chub  {SemotUus  (UromaculataB) , 

This  chub  is  known  in  the  Connecticut  Lakes  region  as  ''mud 
chub."  It  does  not  reach  the  size  of  the  common  chub,  seldom,  if 
ever,  attaining  more  than  10  inches  in  length,  and  usually  it  is  much 
smaller. 

It  is  much  darker  in  coloration  than  the  chub  and  may  otherwise 
be  distinguished  from  it  by  the  black  spot  near  the  base  of  the  front 
of  the  dorsal  fin.  Owing  to  its  darker  color  it  is  not  so  useful  as 
bait  as  is  the  common  chub.  It  subsists  largely  upon  aquatic  larvse 
of  insects,  insects  that  have  fallen  upon  the  water,  and  occasionally 
young  fish. 

This  chub  is  evidently  not  very  common  in  Sunapee  Lake  or  its 
tributaries,  at  least  near  the  lake.  The  only  specimen  observed  by 
the  writer  was  collected  in  Pike  Brook  with  smelts  on  the  night  of 
April  23,  1910.     It  was  about  6  inches  long. 

The  blackspot  chub  also  builds  "nests"  of  pebbles,  but  the  heaps 
are  much  smaller  than  those  of  the  common  chub.  On  August  18, 
at  the  upper  end  of  Pike  Brook  dead  water,  was  found  a  small  heap 
of  little  pebbles,  very  probably  the  nest  of  this  species.  The  heap 
was  about  8  inches  in  diameter. 
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Redfin  {Nctroj^  ecrnwtHs). 

The  redfin,  also  known  as  redfin  shiner  and  just  shiner,  reaches  a 
length  of  5  or  6  inches,  but  usually  is  not  over  3  or  4  inches  in  length. 
The  color  of  the  pectoral  fins  and  margins  of  the  dorsal  and  anal  of 
the  male  in  breeding  season  gives  it  the  name  of  ''redfin/'  and  it  is  a 
most  beautiful  fish  at  this  season,  reflecting  all  the  hues  of  the  rain- 
bow. The  red  of  the  fins,  however,  often  persists  long  after  the 
breeding  season.  This  fish  is  one  of  the  most  highly  esteemed  live 
baits,  but,  like  other  cyprinids,  seems  not  to  be  common  in  Sunapee 
Lake. 

The  vertically  elongated  exposed  portion  of  the  scales  of  the  body 
forward  serve  to  distinguish  this  fish  from  all  others  of  the  family  in 
New  Hampshire. 

The  breeding  season  of  the  redfin  is  in  the  spring  or  early  summer. 
The  precise  time  of  its  breeding  in  Sunapee  Lake  was  not  ascer- 
tained, but  on  April  16,  1910,  a  number  about  3  inches  long,  two  of 
them  with  red  fins,  were  taken  in  Pike  Brook.  The  species  seems  to 
be  common  in  Pike  Brook  dead  water  throughout  the  summer.  On 
August  19,  1910,  several  specimens  3^  to  4  inches  long  were  caught 
at  the  upper  end  of  the  dead  water  on  caddis  larva  bait,  and  on 
August  19,  1911,  several  about  3  inches  long  were  taken  in  the  fyke 
net  at  the  dead-water  end  of  the  channel  throtigh  the  beach. 

Blaoknose  Dace  (RhinicJUhys  airorhosus). 

This  is  the  smallest  species  of  the  minnow  family  found  in  this 
region.  It  is  not  commonly  seen  in  the  lake,  but  in  brooks  it  is 
apparently  abundant.  It  is  easily  recognized  by  the  very  fine, 
scarcely  discernible  scales  and  the  intensely  black  stripe  extending 
from  the  snout  to  base  of  the  tail.  It  attains  only  4  or  5  inches  in 
length,  and  most  of  the  individuals  observed  are  somewhat  smaller. 
It  also  is  a  good  bait. 

It  subsists  mainly  upon  the  aquatic  larvae  of  insects  and  small 
insects  that  fall  upon  the  water.  It  affords  food  for  trout  to  some 
extent,  but  in  the  brooks  it  occupies  the  warmer  portions  in  summer, 
where  the  trout  are  not  at  that  time  found. 

Many  from  1^  to  3  inches  long  were  observed  in  Pike  Brook  on 
April  15,  1910,  and  on  July  19  and  August  15  many  were  seen  in  the 
same  brook  in  the  lower  meadow. 

Pickerel  {Eaox  retimUvtus) . 

The  pickerel  is  the  only  member  of  the  pike  family  indigenous  to 
New  Hampshire  waters.  It  is  a  weU-known  fish,  by  some  highly 
esteemed,  much  maligned  by  others,  being  accused  of  all  sorts  of  pis- 
civorous atrocities.     There  is  scarcely  a  body  of  water  in  which  trout 
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once  IiTed  and  where  pickerel  now  occurs  that  the  depletion  of  the 
trout  has  not  been  ascribed  to  the  pickerel.  It  undoubtedly  eats 
other  fishes,  and  there  are  few  fishes  that  do  not.  But  the  habits  of 
the  pickerel  are  such  that  it  is  not  nearly  so  detrimental  to  other  fish 
life  as  some  other  species  held  in  higher  regard,  and  the  pickerel  in 
lai^e  bodies  of  water  becomes  still  less  harmful.  It  is  not  much  of  a 
wanderer.  It  does  not  rush  about  in  marauding  bands  seeking  what 
it  may  devour.  It  lies  in  wait  and  grabs  what  comes  its  way  when 
it  is  inclined  to  feed,  yet  often  schools  of  tempting  shiners  have  been 
seen  swimming  unharmed  in  apparently  dangerous  proximity  to  big 
pickerels'  heads.  Pickerel  feeding  will  take  any  moving  object 
within  reach,  young  of  their  own  kind  not  excepted.  Young  pickerel 
from  2}  to  3  or  4  inches  long  at  Sunapee  Lake  were  found  subsisting 
almost  whoUy  upon  the  aquatic  larvae  of  insects  that  occur  so  abun- 
dantly in  the  still  or  dead  waters  of  the  brooks. 

While  usually  inhabiting  the  shallow,  weedy  coves  and  bays  in  the 
warmer  months,  large  pickerel  are  often  found  about  rocky  shores 
and  in  deeper  water.  In  winter,  too,  they  congregate  in  deeper 
water,  and  it  is  owing  to  this  fact  that  fishing  through  the  ice  so  often 
depletes  a  lake  or  pond  of  pickerel. 

The  habit  of  pickerel  of  seeking  shallow,  weedy  places  is  one  which 
ordinarily  makes  for  the  safety  of  the  deeper  and  cooler  water  denizens, 
but  in  some  lakes,  Sunapee,  for  instance,  it  becomes  to  some  extent 
a  disadvantage.  Such  congenial  pickerel  haunts  are  the  dead  waters 
at  the  mouths  of  inflowing  streams,  which  streams  are  often  natural 
trout  nurseries  and  are  frequently  used  in  planting  trout  and  salmon. 
When  the  trout  and  salmon  descend  toward  the  lake  they  often  have 
to  run  the  gauntlet  of  the  waiting  maws  of  the  pickerel  and  doubtless 
many  have  been  destroyed  in  that  way. 

The  pickerel  probably  spawns  in  the  dead  waters  of  the  brooks  when 
possible,  and  the  yoimg  remain  in  shallow  water  until  they  are  of  con- 
siderable size.  While  they  are  most  frequently  found  in  the  shallowest 
waters  and  even  some  distance  up  the  brooks,  they  probably  seek 
these  places  mainly  for  self  protection  from  other  lai^er  and  voracious 
fishes  rather  than  for  food,  which  is  more  abundant  in  the  still  or 
dead  waters.  During  1910  and  1911  some  young  pickerel  were  seen 
throughout  the  season  in  Pike  Brook  dead  water.  In  August  the 
young  were  from  2f  to  3}  inches  long  and  all  at  the  upper  end  of  the 
dead  water  or  in  a  pool  a  short  distance  above  the  dead  water. 

The  smallest  pickerel  observed  in  the  lake  were  two,  each  about 
10  inches  long,  seen  at  Newberry  in  shallow  water  on  rocky  bottom, 
October  18.  Other  pickerel  observed  were  one  of  about  2  pounds 
caught  by  trolling  in  July  near  Blodgetts  Landing  and  several  in 
October  and  November,  13  to  16  inches  long,  taken  in  gill  nets  near  the 
mouth  of  Pike  Brook.    A  13-inch  fish  caught  near  the  mouth  of  Pike 
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Brook  bore  marks  as  though  a  mink  had  bitten  it.  Its  stomach  con- 
taiaed  the  tail  end,  including  the  anal  fin,  of  a  half  digested  sucker. 
Judging  from  the  fragment,  the  sucker  must  have  been  about  6  inches 
long. 

The  pickerel,  however,  while  once  quite  abundant,  is  now  compara- 
tively scarce,  and  therefore  is  almost  a  negligible  factor  in  trout  and 
salmon  destruction  in  Sunapee  Lake.  The  reasons  for  this  are  those 
that  obtain  in  the  cases  of  scarcity  of  fish  of  any  kind  in  any  fresh 
waters.  The  waters  are  not  especially  suited  to  pickerel.  There  has 
been  an  increase  in  numbers  of  some  of  its  existing  enemies,  there 
has  been  a  reenforcement  of  others,  and  the  lake  has  been  excessively 
fished  at  times  particularly  advantageous  to  such  fishing. 

Eel  {AnffuiUa  rostraia) . 

The  common  eel  does  not  seem  to  be  very  common  in  Sunapee 
Lake.  It  is  so  rarely  taken  by  fishermen  that  but  few  know  that  it 
occurs  there.  It  probably  can  now  with  great  difficulty,  if  at  all, 
gain  access  to  the  lake.  The  only  one  observed  by  the  writer  was 
caught  on  a  "set  line"  with  smelt  bait  at  Curtis's  pier,  April,  1910. 
It  was  28J  inches  long.  The  stomach  contained  a  lot  of  fine,  brown, 
mud-like  substance,  the  nature  of  which  could  not  be  determined. 

The  eel  is  very  destructive  to  fish,  especially  small  ones,  and  fish 
egga.  It  attacks  and  attaches  itself  to  spawning  fish  caught  in  gill 
nets  and  burrows  into  the  body,  eating  the  ovaries  and  eggs.  It  is 
fortunately  so  scarce  that  it  need  not  be  feared  for  the  damage  that  it 
otherwise  might  do. 

Whitefish  {Coregtmvs  clupeaformis) , 

The  State  report  for  1871  says  that  120,000  whitefish  were  hatched 
from  eggs  obtained  at  Missisquoi  Bay,  Lake  Champlain,  and  planted 
in  ''Winnepiseogee"  and  Sunapee  Lakes.  The  report  for  1872  says 
that  some  50,000  or  60,000  were  hatched  and  the  young  divided  be- 
tween Winnipesaukee  and  Sunapee  Lakes,  and  in  1873  it  is  reported 
that  150,000  were  hatched  and  planted  in  the  same  lakes. 

The  whitefish  has  not  been  recognized  in  Sunapee,  and  it  is  doubt- 
ful whether  it  occurs  there,  although  it  might  escape  notice  for  many 
years.  It  was  not  until  about  1901  that  it  was  discovered  to  exist 
in  Sebago  Lake,  Me.,  where  it  seems  as  though  it  must  be  indigenous, 
as  there  are  no  records  of  its  ever  having  been  introduced.  Since  its 
discovery  there  a  good  many  specimens  have  been  taken  and  recog- 
nized. It  is  a  somewhat  laterally  compressed  fish  with  very  small, 
toothless,  and  tender  mouth  parts.  It  is  the  same  fish  that  is  indige- 
nous to  Lake  Winnipesaukee,  where  it  is  known  as  *' whiting."     In 
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some  waters  it  attaioB  a  weight  of  10  pounds  or  more.  The  majority, 
however,  as  caught,  are  much  smaller. 

It  occasionaUy  takes  the  hook  baited  with  smaU  fish,  and  some- 
times rises  with  avidity  to  the  artificial  fly.  It  is  an  excellent  food 
fish  and  one  usually  commanding  a  high  price  in  the  market. 

The  native  whitefish  of  Maine  and  New  Hampshire,  whenever 
possible,  ascend  streams  to  spawn,  in  the  last  of  October  and  in 
November,  but  the  Great  Lakes  whitefish  are  not  known  to  do  this, 
perhaps  because  of  the  absence  of  suitable  streams,  or  perhaps  they 
have  not  been  reported. 


The  whitefish  varies  its  diet  considerably,  its  food  conmsting  of 
insect  larvee,  insects,  and  small  fish  such  as  young  smelts,  and,  when 
obtainable,  Crustacea  and  mollusks. 

Round  Whitefish  ((hregonua  quadriUUeralis) . 


This  fish  occurs  in  many  of  the  larger  and  deeper  lakes  of  New 
E^land,  northern  New  York,  the  Great  Lakes,  and  to  Alaska,  Labra- 
dor, and  the  Arctic  Circle.  It  attains  a  weight  of  2  pounds  or  more, 
but  usually  is  considerably  smaller.  Its  principal  food  seems  to 
consist  of  insects,  insect  larvae  occurring  in  the  water,  minute  Crus- 
tacea, etc.  It  occasionally  takes  a  baited  hook  and  sometimes  an 
artificial  fiy.  In  most  New  England  watere,  when  possible,  it 
ascends  streams  in  the  last  of  October  and  early  November  to  spawn, 
at  which  time  the  males  are  covered  with  small  pearly  excrescences 
or  so-called  breeding  tuberclee  (as  is  the  case  with  nearly  all  of  the 
species  of  whitefish) ,  the  significance  of  which  is  not  positively  known, 
but  possibly  by  the  male  nibbing  against  the  female  they  excite  her 
to  extrude  her  eggs. 

It  is  a  very  good  food  fish  but  inferior  to  the  preceding  species. 
No  advantage  would  be  gained  through  its  successful  introduction 
into  Sunapee  Lake  except  by  affording  food  for  other  fishes,  unless 
net  fishing  were  allowed,  as  it  so  seldom  can  be  taken  in  any  other  way. 
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The  round  whitefish  may  be  distinguished  from  the  common  nH^iite- 
fish  by  its  more  cylindrical  or  spindle-shaped  form,  smaller  mouth, 
compressed  and  sharper  snout,  and  more  numerous  scales.  In  the 
Connecticut  Lakes  it  is  known  as  ''biUfish." 

In  the  Report  of  the  Fish  and  Game  Commissioners  of  New  Hamp- 
shire, 1881,  page  21,  the  following  paragraph  appears: 

WINNSPESAUKEB  WHITBFIBH,  OR  '^SHAD-WATTBR." 

This  delicious  fish  is  little  known  in  the  State,  except  to  the  inhabitants  of  the  towns 
bordering  on  Lake  Winnepesaukeei  but  is  really  one  of  the  most  valuable  food  fishes 
we  have. 

It  is  a  local  variety  of  the  celebrated  whitefish  of  the  Great  Lakes,  and  is  unsorpassed 
in  its  qualities  as  a  table  fish.  It  belongs  to  the  same  great  family  of  Salmonid»,  and 
is  now  classed  by  Profs.  Jordan  and  Milner  as  Prowpium  quadrUateralii.  We  took  at 
Weirs  Village,  last  November,  60,000  eggs  of  this  fidi,  one-half  of  which  were  sent  to 
Massachusetts,  and  the  remainder  will  be  placed  iu  Sunapee  Lake.  We  believe  that 
the  propagation  of  this  variety  of  fish  should  be  followed  up  in  future,  and  one  or  more 
of  our  largest  lakes  stocked  annually  with  from  20,000  to  30,000  young  fry.  All  expe- 
rience goes  to  show  that  the  larger  the  plant  made  the  more  likely  it  is  to  besaccessful. 

No  further  mention  is  made  of  planting  the  fish  in  Sunapee  Lake. 
While  according  to  Dr.  Prescott,**  this  fish,  which  he  describes  as  new 
imder  the  name  of  Coregonus  Nov-AngliXj  is  called  "shad-waiter"  at 
Winnepesaukee,  and  the  common  whitefish,  which  he  also  describes 
as  new  under  the  name  of  Coregonus  Neo-HanUmiensis,  is  called  "  the 
whiting,"  there  is  some  doubt  whether  this  species  and  not  the  com- 
mon whitefish  is  meant  in  the  preceding  quotation  from  the  com- 
missioners' report,  since  it  is  there  stated  that  '4t  is  a  local  variety 
of  the  celebrated  whitefish  of  the  Oreat  Lakes." 

Chinook  Salmon  (Oncorhynchus  tsehawytacha) . 

The  Chinook  salmon  is  an  inhabitant  of  Pacific  waters,  its  geo- 
graphical range  extending  from  Alaska  to  the  Ventura  River  in 
California,  and  northern  China  on  the  Asiatic  coast.  It  is  the  salmon 
that  made  Coliunbia  River  famous  and  is  bj  far  the  most  valuable 
of  its  tribe.  It  attains  the  largest  size  of  the  five  species  belonging 
to  the  genus  Oncorhynchtis  (hook-nose),  individuals  weighing  over 
100  poimds  having  been  reported.  It  does  not,  however,  average 
much,  if  any,  over  20  pounds. 

Habits, — ^like  other  salmon,  much  of  its  life  is  spent  in  the  sea, 
whence  to  breed  it  ascends  fresh-water  rivers,  when  possible  to  their 
utmost  sources,  sometimes  more  than  1,000  miles  from  the  sea.  The 
time  of  its  runs  and  the  spawning  time  varies  in  different  rivers.  In 
southern  rivers  there  are  spring  runs  and  summer  spawning,  and 
later  runs  with  fall  spawning.  The  early  rims  ascend  farthest  up 
the  river. 

a  DcscriptioDs  of  new  species  of  fishes,  firom  "  Synopsis  of  the  Fishes  of  the  Winnlpeesecyw  and  tts  Coft* 
necting  Waters/'  Am.  Jour.  Sei.  and  Arts,  1851,  p.  342,  by  William  Preeoott,  M.  D.,  ot  Conoord,  N.  H. 
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Farther  north  the  runs  are  not  so  distinct  and  the  spawning  times 
not  so  widely  separated.  In  Alaska,  for  instance,  while  there  are 
indications  of  distinct  runs,  the  process  is  practically  continuous. 

The  young  salmon  are  said  to  go  to  sea  as  soon  as  they  can  swim 
and  eat.  Their  parents,  like  all  other  salmon  of  the  genus  Oncar- 
hynchuSf  soon  die,  the  species  spawning  but  once  in  a  lifetime.  This 
is  not  a  recently  discovered,  though  a  comparatively  lately  verified, 
fact.  In  Arctic  Zoology,  published  in  1784,  Pennant,  deriving  his  in- 
formation from  an  earlier  work  on  Kamchatka,  says: 

Every  species  of  salinon  dies  in  the  same  river  or  lake  in  which  it  is  bom,  and  to 
which  it  returns  to  spawn.  In  the  third  year  male  and  female  consort  together  and 
the  latter  deposits  its  spawn  in  a  hole  formed  with  its  tail  and  fins  in  the  sand,  after 
which  both  sexes  pine  away  and  cease  to  live. 

Pennant,  however,  evidently  ascribes  this  phenomenon  to  starva- 
tion and  attendant  weakness  and  the  consequent  inability  to  reach  the 
feeding  grounds,  and  not  to  a  decree  of  nature. 

Young  salmon  subsist  mainly  upon  insects. 

It  has  been  positively  ascertained  that  in  the  sea  the  chinook  does 
not,  always  at  least,  depart  far  from  the  coast,  and  that  while  in  the 
sea  and  estuaries  it  feeds  upon  small  fish  such  as  herring,  smelt, 
anchovies,  etc.,  and  its  movements  in  the  sea  are  doubtless  to  a  great 
extent  governed  by  its  food  supply.  It  is,  however,  apparently  a 
rather  indiscriminate  feeder,  taking  not  only  almost  any  small  fish, 
especially  those  that  swim  in  schools,  but  free-swimming  marine 
invertebrates,  such  as  squid,  shrimp,  etc.  Its  voracity  is  graphically 
illustrated  by  J.  Parker  Whitney  in  an  article  descriptive  of  angling 
for  chinook,  in  Monterey  and  Santa  Cruz  Bays,  Cal.,  which  appeared 
in  Forest  and  Stream  a  number  of  years  ago.     He  says: 

As  I  fought  my  salmon  to  gaff,  my  sinker  was  caught  by  another  salmon  as  I  was 
lifting  it  clear  from  the  water  to  detach  as  usual  from  the  boat  side,  and  carried  it  off. 
This  was  within  6  feet  of  the  boat  and  I  plainly  saw  the  rush,  the  open  mouth,  the 
strike,  and  the  tear  away.  The  sinker  line  fortunately  broke,  leaving  my  half- 
exhausted  salmon  on  my  hook  line,  which  I  afterwards  safely  brought  in.  Strildng  at 
the  sinker  is  by  no  means  rare  with  the  salmon;  this  was  the  third  I  had  had  carried 
away.  I  have  several  times  seen  the  salmon  strike  the  sinker  within  6  or  10  feet  of  the 
boat  and  strike  at  it  several  times  in  succession. 

There  was  no  difficulty  in  following  the  school,  although  the  later  ruffled  water 
made  the  break  less  conspicuous.  The  friendly  shags,  murrs,  and  gulls  came  for  their 
harvest  also,  following  up  the  salmon  breaks  for  the  demoralized  anchovies. 

On  the  combing  beach  went  the  anchovies,  the  salmon,  and  birds,  and  more  slowly 
my  boat,  impeded  by  the  necessity  of  fighting  the  hooked  salmon.  But  we  followed 
on,  finally  into  the  jaws  of  the  ground  swell,  where  for  half  a  mile  in  length  on  the 
sand  beach  the  salmon  held  the  anchovies  for  at  least  two  hours.  Many  of  the  ancho- 
vies were  driven  upon  the  sand. 

AcdirruUizaiion  in  eastern  vxUers. — ^Attempts  have  been  made  to 
acclimate  the  chinook  in  many  eastern  waters.  The  earlier  plants 
were  made  under  the  name  of  California  salmon,  later  under  the 
names  of  quinnat  salmon  and  Pacific  salmon.  The  latter,  however, 
IS  not  specific,  there  being  four  other  species  of  this  genus  in  Pacific 
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waters.  The  best-known  and  appropriate  names  in  the  United 
States  and  Alaska  are  chinook  salmon  and  king  salmon,  althou^  it 
has  several  others  of  somewhat  restricted  local  use. 

This  salmon  has  been  planted  in  eastern  waters,  off  and  on^  since 
1873,  and  some  placed  in  fresh-water  lakes.  The  results  of  these 
plants  have  not  been  very  encouraging,  the  most  successful  outcome 
being  in  Sunapee  Lake. 

The  records  of  the  capture  of  this  species  in  any  waters  since  its 
introduction  are  very  meager.  From  those  planted  every  year  from 
1874  to  1879  in  Lake  Michigan  waters  only  two  have  been  reported: 
June,  1879,  one  measuring  over  20  inches  in  length,  caught  in  Lake 
Michigan,  and  in  November  of  the  same  year  another  measuring  10 
inches  in  length,  caught  in  Green  Bay,  Mich.,  were  sent  to  the  United 
States  National  Museum.  From  the  report  of  the  Fish  Commis- 
sioners of  New  Hampshire  for  1881,  the  following  extracts  are  re- 
printed from  an  article  by  N.  K.  Fairbanks,  entitled  **  Breeding  Cali- 
fornia salmon  in  fresh  water,"  referring  to  the  results  of  introduction 
of  the  chinook  into  Geneva  Lake,  Wis. : 

Having  all  the  requisites  which  I  consider  essential  to  the  experiment,  viz,  pure 
deep  water,  a  moderately  sized  lake,  with  room  for  range  and  exercise  and  plenty  of 
food,  I  begftn  in  the  spring  of  1876  by  depositing  25,000  California  salmon  which  were 
hatched  at  the  United  States  hatchery  at  Northville,  Mich.,  by  Frank  N.  Clark,  and 
were  sent  to  me  by  Prof.  Baird,  United  States  Fish  Commissioner.  The  Wisconsin 
conmiission  also  put  in  about  15,000  shortly  after. 

In  April,  1877, 1  also  procured  from  Prof.  Baird  about  25,000  and  from  the  Wisconsin 
commission  25,000,  and  in  the  fall  of  1877  I  received  from  the  United  States  commis- 
sion 100,000  eggs  from  the  McCloud  River,  which  I  hatched  and  put  into  the  lake  in 
the  spring  of  1878.  I  also  deposited  200,000  in  the  spring  of  1879, 100,000  last  April, 
and  100,000  yearlings  last  October,  making  in  all  in  round  numben  590,000,  hatching 
count;  deducting  for  losses  from  various  causes,  I  estimate  that  I  have  placed  in 
Geneva  Lake  half  a  million  young  California  salmon  in  excellent  condition. 

They  began  to  make  their  appearance  and  attain  considerable  size  very  soon,  and 
during  the  summer  of  1878  there  was  an  occasional  one  caught  by  parties  who  were 
fishing  for  bass.  I  had  four  sent  me  one  day  which  weighed  three-quarters  of  a  pound 
each,  and  one  of  them  went  a  trifle  over  a  pound.  In  the  summer  of  1879,  Mr.  L.  Z. 
Leiter,  while  trolling  for  bass,  captured  a  very  fine  salmon  which  weighed  4}  pounds. 
Several  others  were  taken  during  the  summer,  weighing  2  to  3  pounds  each,  all  of 
which  was  reasonably  encouraging;  but  not  until  the  developments  of  the  past  summer 
have  I  felt  that  the  experiment  would  prove  a  valuable  one,  when,  on  the  afternoon 
of  July  29  last,  I  was  presented  with  a  beautiful  specimen  which  was  29}  inches  long 
and  18  inches  girth  and  weighed  12}  pounds,  and  when  I  had  it  boiled  and  served  for 
dinner  and  found  it  to  be  a  delicious  fish,  then  I  felt  certain  that  the  salmon  would 
grow  to  a  respectable  size  and  condition  in  fresh  water,  and  that  at  least,  so  far  as 
that  fish  and  my  dinner  of  that  day  went,  it  was  no  longer  an  unsuccessful  experiment — 
there  was  a  reality,  the ' '  substance  of  things  hoped  for, ' '  which  did  much  to  strengthen 
and  build  up  my  faith. 

In  September  they  b^an  to  show  themselves  at  the  head  of  the  lake  near  the  mouth 
of  a  small  creek  having  its  source  in  a  group  of  springs  a  mile  back,  which  empties 
into  the  lake.  Mr.  William  Welsher,  who  has  charge  of  the  hatchery  and  ponds  there, 
discovered  eight  fine  specimens  one  day  splashing  about  in  this  creek.  They  were 
up  the  creek  nearly  a  mile,  and  as  far  as  they  could  get  and  were,  of  coune,  looking 
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for  a  flpawimig  bed.  The  following  day  he  captured  a  fine  female  in  the  creek,  which 
was  full  of  6ggB  and  quite  ripe.  Those  which  he  saw  in  the  creek  he  estimated  would 
weigh  8  to  10  pounds  each.  The  one  he  caught  weighed  8}  pounds,  and  one  which 
he  found  up  the  creek  a  week  later  in  shallow  water,  and  which  he  picked  up  and 
threw  into  deep  water,  he  estimated  would  weigh  10  pounds.  He  informed  me  that  a 
month  ago  he  saw  a  pair  much  larger  than  before  mentioned,  at  the  mouth  of  the 
creek,  but  they  could  not  get  over  the  little  bar  formed  at  the  mouth.  He  estimated 
this  pair  would  weigh  20  pounds  each,  and  that  the  female  might  go  up  to  25  pounds. 
He  aJso  saw  very  decided  indications  of  spawning  nests  in  the  gravel  about  the  mouth 
of  the  creek,  all  of  which  facts  satisfy  me  that  the  salmon  will  not  only  attain  a  laige 
size  but  will  also  breed  in  fresh  water.  Unlike  Brigham  Young,  they  find  they 
can  be  very  good  Mormons  and  increase  and  multiply  without  going  to  a  salt  lake. 

Salmon  were  planted  in  Lake  Ontario  waters  in  1879  and  i^ain  in 
1897  and  1898,  but  only  one  was  ever  reported.  This  fish,  a  ripe 
female,  weighing  14  pounds,  caught  September  1,  1900,  was  sent  by 
Livingston  Stone  from  Cape  Vincent  to  the  United  States  Fish 
Commission. 

No  more  were  reported  from  anywhere  until  1903,  when  the  State 
Fish  Commissioner  of  Maine  wrote  to  the  United  States  Fish  Com- 
missioner that  quinnat  salmon,  some  of  which  weighed  as  high  as  16 
pounds,  were  being  caught  in  Pierce  Pond,  an  affluent  of  the  Kenne- 
bec River,  in  Somerset  County,  Me.  An  investigation  of  the  subject 
revealed  that  the  large  fish  supposed  to  be  chinooks  were  landlocked 
salmon.  Two  years  later,  however,  small  fish  of  1  or  1^  pounds  in 
weight,  stated  to  have  been  caught  in  Pierce  Pond,  were  sent  to  the 
Academy  of  Sciences  of  Philadelphia  and  United  States  National 
Museum,  and  proved  to  be  chinooks,  but  they  were  the  result  of 
plants  subsequent  to  the  one  supposed  to  have  been  the  origin  of  the 
alleged  **quinnats"  of  1903. 

The  first  of  this  species  to  be  planted  in  Sunapee  Lake  were  3,000 
fingerlings  hatched  at  the  Laconia  station  in  1904.  Though  there 
are  no  definite  records  between  1904  and  1908,  it  has  been  stated 
that  some  fry  have  been  planted  every  year  since,  and  in  the  State 
commissioners'  report  for  1907  and  1908  it  is  stated  that  the  com- 
missioners for  the  last  four  years  have  planted  fingerlings  and  year- 
lings of  the  Pacific  salmon.  There  is  also  the  indefinite  record  of 
12,000  ' 'salmon"  fingerlings  planted  in  Sunapee  Lake  in  1907.  In 
the  United  States  Bureau  of  Fisheries  report  for  1904  it  is  recorded 
that  100,000  eggs  were  sent  to  the  Laconia  station,  and  there  are 
consecutive  records  from  1908  to  1910,  inclusive,  while  the  writer  has 
been  able  to  secure  from  the  Division  of  Fish  Culture,  Bureau  of 
Fisheries,  a  statement  of  the  number  planted  in  191 1 .  The  published 
records  and  tins  statement  show  the  following  plants:  1904,  3,000 
fingerlings;  1908,  40,000  fingerlings;  1909,  38,070  fingerlings;  1910, 
51,200  fingerlings;  1911,  24,370  fingerlings  and  fry;  total,  156,640. 

Records  of  chinooJc  salmon  caught  in  Sunapee  Lake, — The  following 
records  are  far  from  complete,  but  they  represent  all  the  positively 
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identified  salmon  that  have  been  reported.  George  H.  Graham, 
secretary  of  the  Sunapee  Lake  Fishing  Association,  states  '^  that 
during  1908  a  few  of  these  salmon  were  taken  weighing  from  2  to  4 
pounds,  during  1909  over  200  were  taken,  some  weighing  8  pounds, 
and  during  1910  from  400  to  500  were  taken,  some  as  large  as  17 
pounds.  One  angler,  according  to  Mr.  Graham,  caught  nine  salmon 
that  weighed  80  pounds,  the  largest  two  weighing  13^  pounds  each. 
The  baimer  year  was  1910,  the  catch  of  1911  falling  far  short  of  the 
catch  of  that  year. 

It  can  not  be  positively  affirmed  that  all  the  fish  reported  as  such 
were  chinooks,  but  it.  is  sure  that  the  majority  were,  inasmuch  as 
most  of  the  anglers  had  learned  to  distinguish  this  species  from  the 
landlocked  salmon.  It  is  possible,  however,  that  sqme  '^ landlocked" 
were  pronounced  chinooks,  and  that  possibly  silver  salmon  may  have 
been  mistaken  for  chinooks,  being  more  difficult  to  distinguish. 

Data  Rboarding  Chinooks  Caught  in  Sunapee  Lake,  as  Afforded  bt  all 

Available  Records  Prior  to  1910. 


Date  of 
oBptare. 

Blxe. 

Sex. 

Remarks. 

Aug.  28,1006 

{>f  ponndii 

First  reported. 
Ripe. 

Apr.  38,1908 

2li  inches  long 

lit  inches  Ions 

Male 

Amnut,  1906 

Apr.  30,1909 
MMJ,        1909 

10  pounds 

16  incfaes  long 

Aoff.'  14,1909 

6  pounds. . .  r 

Not.  8  to  12. 

4  males  and  1 
female. 

Taken  by  Boreaa  of  Fishsrfes  par^.  The  tanale 
was  immature  bat  probably  woola  hsFS  matored 
in  1910.  An  unsuocessful  attempt  was  made  to 
fertilize  landlocked  salmon  eggs  with  ehhiooik 
milt. 

1909. 

Date  of  Capturb  and  Weight  of  31  Chinook  Salmon  Brought  into  Blodgetts 

Landing  and  15  Brought  into  Newbury  in  1910. 


Date. 


Apr.  22. . 

24.. 

27.. 
May    4.. 

5.'. 

8.. 

8.. 

8.., 
24.. 
27.. 
28.. 
29... 
30... 
Jmie  4... 
14.. 
U... 
14... 
14... 
14... 
14... 
14... 

n... 

25... 


BLODGETTS  LAKSIWO. 


Weight. 


Pounds. 
9 
8 
7 
5 
5 
7 
7, 
6 
4 
8 
8 
7 
8 
6 
3 
* 

!: 

9 
4 
6 


^ 


Date. 


BLODOETTs  LANDINQ— Continued. 


June  28. 

80 
July  10." 

12. 

13. 

26. 

26. 


Apr.  17. 

17. 

17. 

17. 

17. 

17. 

24. 

May    4. 

8. 

11. 
June  3. 

Aug.   2. 

4. 

11. 


NEWBUBT. 


Weii^t. 


Pounds. 
8 
101 

5 


a  Recreatioo,  Apr.,  1911,  p.  187. 
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The  preceding  table  records  46  chinooks  taken  during  the  season 
of  1910,  averaging  about  6.5  pounds  weight.  While  this  number  of 
fish  by  no  means  represents  the  number  caught,  it  very  approxi- 
mately shows  the  probable  average  weight. 

In  1911,  on  July  18,  a  12-pound  chinook,  on  the  24ih  a  15-pound 
one,  on  the  28th  another  of  14  pounds,  and  on  the  30th  a  14f-pound 
fish  were  caught  at  Split  Rock.  The  latter  measured  31  i  inches  in 
length,  a  female  with  eggs  about  the  size  of  BB  shot. 

On  August  3,  one  of  13^  pounds  was  taken  at  The  Hedgehog 
grounds. 

On  October  18  the  Nashua  fisheries  station  party  took  in  a  gill 
net  set  in  about  3  feet  of  water  a  chinook  which  weighed  7  pounds 
when  weighed  two  or  three  weeks  after  it  was  caught.  It  was  found 
dead  in  the  net.  It  was  an  immature  female  that  would  probably 
have  spawned  in  1912.    The  scales  indicate  about  3  years  of  age. 

On  the  19th  one  was  taken  in  the  same  place,  the  length  of  which 
was  33  inches,  depth  8^  inches,  girth  immediately  in  front  of  the 
dorsal  20  inches.  It  weighed  16  pounds  after  about  one  month  in 
retaining  car,  and  had  probably  weighed  2  or  3  pounds  more  when 
caught.  It  was  a  male  with  well-advanced  but  still  firm  spermaries, 
which  would  have  ripened  that  fall,  but  which  were  perhaps  retarded 
by  confinement  in  the  fish  car.  The  scales  indicated  about  4  years 
of  age. 

On  October  31  the  same  party  took  a  small  immature  male,  14} 
inches  long,  off  Hays  Point,  on  ''The  Reef."  On  November  11  a 
small  one  15}  inches  long  was  caught  in  the  nets  set  for  white  trout 
on  ''The  Reef,''  apparently  an  immature  female. 

The  results  of  the  introduction  of  chinooks  into  Sunapee  Lake 
show  that  the  conditions  are  to  some  degree  favorable  to  their  exist- 
ence. It  may  be  said,  however,  that  the  fact  that  a  few  hundred 
have  been  caught  in  the  last  three  years,  and  some  of  them  of  fairly 
large  size,  does  not  prove  that  the  stocking  of  the  lake  with  this  fidi 
has  been  a  complete  success.  In  such  an  application  of  the  term, 
"  complete  success  "  should  signify  that  the  lake  has  been  permanently 
stocked ;  in  other  words,  that  it  has  become  self-sustaining. 

For  the  stock  to  be  self-sustaining  the  conditions  for  growth  and 
reproduction  must  be  favorable.  The  results  thus  far  indicate  only 
that  the  conditions  of  growth  from  fry  or  fingerlings  to  iiCell-condi- 
tioned  adult  fish  are  very  favorable,  and  one  of  these  conditions  is 
the  abundance  of  suitable  food.  But,  to  know  that  other  conditions 
are  favorable  it  must  be  shown  that  the  fish  can  mature  and  breed 
here.  In  other  words,  having  reached  maturity,  the  stock  must 
have  favorable  natural  conditions  for  spawning,  or  else  it  must  be 
possible  to  take  sufficient  numben  in  breeding  condition  to  produce 
an  annual  supply  of  young  to  replace  the  fish  that  have  succumbed 
to  the  mortal  breeding  function. 
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Observations  made  upon  a  few  fish  taken  in  Sunapee  Lake  and 
elsewhere  show  that  some  permanent  fresh-water  residents  of  this 
species  do  reach  maturity,  but  suggest  that  they  do  not  all  mature 
at  the  same  time.  It  is  not  only  possible,  but  quite  probable,  that 
there  may  be  no  definite  breeding  season.  This  may  be  accounted 
for  by  the  fact  that  in  its  natural  habitat  there  are  two,  or  even 
three,  more  or  less  distinct  runs,  according  to  locality,  so  that  the 
spawning  covers  nearly  all  summer  and  fall;  and  to  be  considered 
with  this  is  the  change  to  environment  lacking  the  normal  stimuli. 
In  other  words,  any  approach  to  innate  regularity  in  this  respect 
may  be  disturbed  by  permanent  residence  in  fresh  water.  The 
habits  of  this  salmon  in  Pacific  coast  waters  indicate  almost,  if  not 
quite,  conclusively  that  on  the  spawning  beds  must  be  quick-flowing 
water  of  certain  degrees  of  temperature,  such  as  are  found  in  the 
highland  sources  and  tributaries  of  the  rivers  ascended. 

Tributary  streams  with  sufficient  volume  of  water  to  allow  the 
ascent  of  salmon  to  suitable  spawning  beds  are  wanting  at  Sunapee 
Lake.  WhUe  in  the  absence  of  such  streams  salmon  reaching  spawn- 
ing condition  might  deposit  their  e^s  on  shoals  along  shore  or  in  the 
lake,  the  chances  of  more  than  an  inconsiderable  number,  if  any, 
hatching  and  reaching  adult  size  are  very  slight. 

It  therefore  devolves  upon  the  fish  culturist  to  assist  the  fish  in 
making  the  stock  self-sustaining.  In  order  that  this  may  be  done 
there  must  be,  as  previously  mentioned,  fish  enough  secured  in  the 
fall  to  supply  the  requisite  number  of  fertilized  eggs  to  produce  an 
adequate  return  to  the  lake.  The  question  then  arises.  What  con- 
stitutes the  requisite  number  and  adequate  return  ? 

There  is  no  way  of  even  approximately  ascertaining  how  lai^  a 
plant  of  young  is  necessary  to  produce  what  might  be  considered 
good  average  fishing  in  the  lake.  The  results  of  the  plant  of  one 
year  may  be  very  different  from  those  of  another,  and  what  con- 
stitutes good  fishing  for  a  few  anglers  might  afford  a  very  poor 
general  average  for  the  many  in  a  season.  The  fishing  season  ex- 
tends variably  from  about  April  15  to  September  15,  or  approxi- 
mately five  months.  More  salmon  are  caught  during  the  first  half 
of  the  season,  however,  than  the  latter  half,  and  it  seems  fair  to 
estimate  100  days  as  the  average  sahnon-fishing  season.  The  num- 
ber of  chinooks  planted  in  1904  may  be  regarded  as  a  negligible 
quantity  in  the  catch  of  fish  in  1909  and  1910,  and  assuming  that 
none  was  planted  between  1904  and  1908  (there  are  no  records  of 
such  plants),  the  plants  contributing  to  the  catch  of  1909  and  1910 
would  be  those  of  1908  and  1909.  In  round  numbers  there  were 
78,000  fingerlings  planted  in  those  two  years,  and  the  estimated 
catches  of  1909-10  amounted  to  between  500  and  650  fish. 
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It  is  not  known  to  the  writer  how  many  anglers  fish  at  Sunapee, 
but  Mr.  Graham  states  (op.  cit.)  that  10  anglers  were  fishing  there  in 
1910  to  1  twenty  years  ago.  In  Forest  and  Stream  of  October  23, 
1890,  it  is  stated  that  ''as  many  as  25  boats  have  been  anchored  in 
one  string  at  Sunapee  Lake."  Allowing  only  one  angler  to  a  boat, 
there  would  be  25  fishermen  on  this  one  ground  alone.  A  very  low, 
or  at  least  conservative,  estimate,  it  would  seem,  would  be  200  anglers 
on  an  average  at  Sunapee  Lake  each  season  at  the  present  time.  Set- 
ting the  catch  for  1909  and  1910  at  600  undoubted  chinooks,  this 
allows  only  3  fish  to  each  angler  in  two  years'  fishing,  and  unless  a 
sufficient  number  of  other  species  are  caught  to  satisfy  the  anglers 
this  must  be  considered  a  very  poor  return  for  the  money  invested. 
Again,  600  fish  is  less  than  four-fifths  of  1  per  cent  of  the  number  of 
young  chinooks  planted.  But,  of  course,  there  is  no  way  of  ascer- 
taining how  many  of  those  planted  survived  or  how  many  are  still 
in  the  lake.  It  is  therefore  possible  that  nearly  all  the  survivors  were 
caught,  or  that  only  a  small  per  cent  of  them  were  taken. 

The  imsuccessful  efforts  in  the  fall  of  1911  to  catch  chinooks  in 
breeding  condition  indicate  either  that  the  fish  were  very  scarce  or 
else  that  they  had  not  reached  maturity.  If  the  latter  is  the  case 
the  fall  of  1912  ought  to  reveal  their  presence,  being  about  the  fifth 
year  from  the  time  of  hatching.  If  few  or  none  can  be  secured  in 
1912,  it  will  indicate  that  probably  the  1908  plant  has  practically 
ceased  to  exist.  Breeding  fish  of  tiie  1910  plant,  if  the  fifth  year  is 
correctly  set  as  the  breeding  time,  will  manifest  itself  one  way  or  the 
other  in  1913,  and  so  on.  The  angling  record  of  1912  will  also  con- 
tribute to  the  data  for  predictions.  As  it  is,  the  fact  seems  obvious 
that  the  number  of  chinooks  planted  has  not  been  sufficient  to  afford 
what  may  be  called  even  good  fishing,  and  unless  the  stock  of  the 
lake  will  reproduce  to  that  extent  the  introduction  of  this  fish  may  be 
considered  a  failure,  for  enough  have  been  planted  to  demonstrate 
whether  or  not  the  lake  can  be  made  self-sustaining,  so  far  as  this  fish 
is  concerned. 

There  are  those  who  have  thought  that  the  chinook  successfully 
acclimated  in  fresh  water  as  a  permanent  resident  might  reverse  the 
laws  of  nature  and  continue  to  live  after  spawning.  If  there  were 
not  sufficient  other  evidence  to  the  contrary,  such  hopes  would  be 
blasted  by  the  report  of  the  experiences  with  this  fish  in  the  Trocadero 
Aquarium,  Paris,  France,  by  Eugene  Juillerat.  After  discussing  the 
merits  of  the  fish,  he  writes: 

By  all  of  these  qualitiee  the  Salmo  quinnat  recommends  itself  especially  to  the 
attention  of  fish  culturists,  and  its  culture  would  have  been  imdertaken  on  a  large 
scale  if  it  were  not  for  a  serious  drawback.  After  spawning  in  closed  waters  it  always 
dies.  For  20  years  they  have  been  cultivated  at  the  Trocadero  Aquarium,  and  never 
have  I  seen  this  fish  live  more  than  some  months  after  the  act  of  reproduction.    So 
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certainly  is  this  so  that  the  symptoms  which  mark  the  approach  of  their  spawning 
are  also  those  of  their  death. 

Such  being  the  case,  enough  young  must  be  planted  every  year  to 
supply  the  demand  of  a  constantly  increasing  number  of  anglers,  as 
well  as  a  sufficient  number  to  insiu*e  breeders  to  furnish  the  supply. 

The  usual  breeding  age  of  chinooks  on  the  west  coast  oi  the  United 
States  and  at  the  Trocadero  Aquarium  is  quite  positively  stated  to 
be  4  years,  although  some,  especially  males,  mature  earlier  than  this 
and  some  are  retarded  somewhat  longer.  In  Alaska  it  has  been 
foimd  that  the  usual  breeding  season  occurs  about  the  fifth  year.  It 
has  in  this  report  been  previously  suggested  that  if  the  Sunapee 
chinook  has  a  regular  breeding  season  it  may  occur  in  its  fifth  year. 
Therefore,  if  this  is  correct,  a  practically  complete  disappearance  of 
each  year's  plant  may  be  reckoned  on  by  the  end  of  the  fifth  year. 

The  more  fish  planted  and  surviving,  the  more  will  the  anglers 
catch  (unless  there  are  enforced  restrictions  of  the  catches),  and  the 
number  to  be  planted  to  produce  the  additional  supply  of  breeders 
on  that  account  must  be  increased  and  so  on  in  an  interminable  pro- 
gression. It  is,  therefore,  as  before  remarked,  obviously  impossible 
to  estimate  even  approximately  how  many  need  be  planted  to  afford 
good  average  fishing  and  to  insure  breeders  enough  to  maintain  it. 
Even  if  the  exact  percentage  of  survivors  of  each  plant  could  be  known 
and  the  catch  of  each  season  could  be  regulated,  it  would  be  impossible 
to  know  that  the  required  number  of  breeders  could  be  secured  even 
if  present  in  the  lake. 

The  foregoing  facts  indicate,  to  the  writer's  mind  at  least,  that  a 
permanent  self-sustaining  stock  of  chinook  salmon  in  Simapee  Lake 
is  unattainable. 

The  other  game  fish  at  Sunapee  Lake  at  present  offering  any 
attractions  to  anglers  are  landlocked  salmon,  ' 'native  trout,"  white 
trout,  and  black  bass — ^principally  the  white  trout  and  black  bass. 
The  landlocked  salmon  still  exists,  but  in  very  diminished  numbers. 
The  '* native  trout"  is  very  scarce  in  the  lake.  The  white  trout  and 
black  bass  are  fairly  common,  but  do  not  seem  to  attain  as  large  a 
size  as  in  former  years.  Of  the  salmon  family,  then,  the  principal 
fishing  is  for  chinook  salmon  and  white  trout. 

The  white  trout  began  to  decrease  in  numbers  as  the  landlocked 
salmon  increased.  But  for  some  reason  the  landlocked  salmon  then 
began  and  continued  to  fall  off  in  numbers,  perhaps  for  reasons 
suggested  in  the  discussion  of  that  species.  The  white  trout  increased 
gradually  in  numbers  again  under  improved  fish-cultm^al  methods 
and  larger  plants.  Authentic  instances  have  been  cited  where  chinooks 
have  been  found  with  one  or  more  white  trout  in  their  stomachs.  An 
occasional  white  trout  in  the  salmon's  stomach  does  not  prove  that 
it  is  particularly  dangerous  to  the  white  trout,  but  as  the  chinook  is, 
like  the  landlocked  salmon,  notedly  pisciverous,  it  is  not  milikely 
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that  the  chinook  does  devour  many  white  trout;  especially,  as  has 
been  pomted  out  ia  another  place,  the  disappearance  of  trout  in  some 
waters  and  the  disappearance  of  the  bluebacks  from  Rangeley  Lakes 
can  be  laid  at  the  door  of  the  landlocked  salmon. 

In  Sunapee  Lake  the  principal  food  doubtless  is  the  smelt,  which 
probably  even  in  deep  water  swims  in  schools,  and  on  that  account  is 
particularly  liable  to  the  attacks  of  chinooks,  which,  from  a  foregoing 
discussion  of  the  Chinook's  feeding  habits  in  its  original  waters, 
subsists  mainly  upon  such  fishes  as  swim  in  schools.  It  is  not 
Impossible,  however,  that  the  white  trout  may  also  occiu*  in  schools. 
If  so,  the  trout  is  surely  in  danger,  and  even  if  the  trout  are  only 
miTiglJTig  with  and  feeding  upon  smelts  they  are  liable  to  be  snapped 
up  by  chinooks  also  feeding  upon  smelts.  While  the  unknown 
factors  enterii^  into  the  calculation  are  so  many  as  to  make  the 
figures  of  little  or  no  value,  the  following  computation  will  serve  to 
indicate  the  tremendous  possibilities: 

Let  each  salmon  eat  one  trout  each  day  for  180  days  or  practically 
half  a  year.  Then  each  salmon  devours  ia  that  length  of  time  180 
trout;  500  salmon  would  destroy  90,000  trout  ia  that  length  of  time. 
At  this  rate  it  would  take  only  slightly  over  2^  years  to  destroy  a 
number  equal  to  the  largest  plant  of  white  trout  made  by  the  Bureau 
of  Fisheries,  less  than  6  months  to  destroy  a  number  equal  to  the 
plant  of  1911,  and  only  a  little  less  than  23  years  to  eat  up  a  number 
equal  to  all  that  have  been  planted  by  the  State  and  Federal  fish 
commissions  in  15  years — something  over  2,000,000.     (See  table.) 

The  white  trout  among  the  SalmonidsB  is  of  unsiu^assed  beauty, 
unexcelled  delectability  for  the  table,  and  a  most  satisfactory  game 
fish,  occurring  in  but  a  veiy  few  known  localities  in  the  United 
States,  and  diminishing  or  already  extinct  in  some  of  them.  Here 
the  stock  could  be  maintained,  as  shown,  by  the  successful  fish- 
cultural  operations  and  a  brief  respite  from  salmon.  It  would  be  a 
reproach  to  exterminate  the  fish.  Will  it  pay  to  take  the  chances 
and  continue  to  introduce  those  voracious  species,  especially  the 
chinook,  which  is  otherwise  such  an  uncertain  quantity  ? 

The  discussion  of  the  chinook  in  the  forgoing  pages  relates  to 
conditions  up  to  and  including  1911.  The  large  catches  of  this  species 
in  1912  and  1913  in  no  way  detract  from  the  arguments  made  in  that 
discussion.  The  majority  of  those  caught  were  evidently  of  compara- 
tively recent  plants.  In  a  letter  to  the  present  writer,  Mr.  George  H. 
Graham  stated  that  he  had  kept  a  fairly  good  record  of  the  fish  taken 
in  1912  and  considered  1,800  a  conservative  estimate,  and  that  they 
ran  from  2^  to  6  pounds  each.  A  few  of  10  and  11  pounds  were 
also  reported.  In  the  same  letter  Mr.  Graham  wrote  that  white 
trout  were  caught  ** about  as  usual,''  plenty  of  them,  but  not  many 
large  ones. 
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About  the  midcUe  of  May  of  this  year  (1913),  Mr.  W.  O.  Robinson, 
of  Washington,  D.  C,  who  had  just  returned  from  Sunapee  Lake, 
informed  the  writer  that  many  chinooks  up  to  4  or  5  pounds  in 
weight  were  beiDg  caught  this  spring,  but  scarcely  any  white  trout 
were  taken.  (For  further  discussion  of  1912  and  1913  see  page  91, 
footnote.) 

Ohservationg  upon  young  chinoolcs. — ^It  seems  to  be  a  general 
impression  among  those  who  handle  and  plant  young  chinooks  at 
Sunapee  Lake  that  if  planted  in  the  brooks  they  soon  go  down  to  the 
lake,  at  least  after  the  first  heavy  rain  following  the  planting.  Their 
presence  in  the  brooks  during  and  subsequent  to  the  runs  of  smelts 
gave  rise  to  the  idea  that  they  retimied  to  the  brooks  with  the 
smelts  after  having  been  in  the  lake  over  winter.  Particular  atten- 
tion was  given  to  this  poiat  during  April  of  1910.  During  this  time 
observations  were  made  several  times  nearly  every  day  and  every 
night  at  the  mouth  of  Pike  Brook  and  no  young  salmon  were  ever 
oh9erved  entering  the  brook  by  themselves  or  with  the  smelts,  but 
throughout  April  some  young  about  3  to  3^  inches  long  were  present 
in  the  brook  above  the  dead  water.  It  is  not  impossible,  however, 
that  they  entered  the  brook  from  the  lake  prior  to  the  run  of 
smelts,  but,  if  so,  it  must  have  been  prior  to  the  breaking  up  of  the 
ice  in  the  lake. 

It  was  observed  that  young  chinooks  planted  in  the  brook  at  a 
considerable  distance  from  the  lake  soon  distributed  themselves  up 
and  down  the  brook  indiscriminately.  Some  planted  not  far  above 
the  dead  water  distributed  themselves  in  both  directions,  but  the 
majority  went  upstream,  those  going  downstream  at  first  stopping 
short  of  the  dead  water,  probably  affected  by  the  rise  in  the  tempera- 
ture of  that  portion  of  the  brook.  An  interesting  and  perhaps 
significant  fact  is  that  the  last-mentioned  plant  was  placed  in  a  pool 
some  3  feet  deep  which  evidently  was  directly  fed  by  a  spring,  which 
reduced  the  temperature  of  the  water  to  50°  F.,  that  of  the  rest  of 
the  brook  in  its  neighborhood  being  about  67°  or  58°  F.  No  salmon 
remained  in  this  pool.  Several  plants  were  made  here,  but  the  fish 
invariably  left  it  so  quickly  that  in  a  few  hours  none  could  be  found 
in  it.  It  is  also  shown  that  while  some  of  the  young  salmon  made 
their  way  up  the  brook  for  a  considerable  distance  beyond  the  place 
where  they  were  planted,  none  entered  the  open  water  of  the  meadow, 
where  the  temperature  rose  to  59°  F. 

At  no  time  during  spring  and  summer  were  any  young  chinooks 
observed  entering  the  lake.  In  order  to  ascertain  if  there  were  any 
such  movement,  a  small  fyke  net  set  in  Pike  Brook  a  short  distance 
above  the  dead  water  up  to  August  16,  1911,  contained  at  any  one 
time  only  three  or  four  young  chinooks  and  the  net  almost  com- 
pletely occluded  the  brook.  On  the  16th  the  fyke  net  was  removed 
to  the  outlet  of  the  dead  water  through  the  beach.    About  noon  of 
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the  18th  there  was  a  heavy  downpour  of  rain.  The  following  morn- 
ing the  net  contained  18  young  chinooks,  which  gives  some  support 
to  the  idea  that  these  yoting  fish  enter  the  lake  after  a  heavy  raia. 

Subsequently  larger  mmibers  were  found  in  the  net,  but  the  num- 
ber at  any  time  represented  but  a  small  portion  of  those  that  had 
been  planted,  even  in  the  last  deposit. 

During  the  spring  and  siunmer  the  stomachs  of  young  chinooks 
of  the  brooks  were  examined  in  order  to  ascertain  the  character  and 
quantity  of  food.  One  taken  April  17,  1910,  contained  caddis  larvsB 
and  a  lot  of  smelt  eggs.  During  August,  1911,  young  taken  in  the 
fyke  net  contained  small  insects,  mostly  Diptera. 

Having  examined  the  shore  water  of  the  lake  and  the  water  of 
various  parts  of  the  brooks  in  regard  to  food  supply  for  young  salmon, 
it  was  decided  that  the  brooks,  especially  Pike  Brook,  were  preferable 
to  the  lake  for  the  purpose  of  planting  yoimg  salmon,  not  only  on 
account  of  the  greater  food  supply  of  the  brooks  but  their  com- 
parative freedom  from  enemies.  That  there  were  some  enemies, 
even  in  the  brooks,  was  evident.  At  one  time  two  kingfishers  were 
observed  industriously  catching  small  fish,  presumably  young  salmon, 
just  above  the  dead  water.  On  two  occasions  some  trout  were 
opened  and  found  to  have  been  feeding  upon  recently  planted 
chinooks.  One  10-inch  trout  contained  six  salmon  in  various  stages 
of  digestion. 

SiLVEB  Salmon  (OncorhynchiLS  Jcisvich) . 

The  silver  salmon,  known  in  Alaska  as  ^'coho,"  has  its  geographical 
range  from  San  Francisco  probably  to  the  Yukon  and  on  the  Asiatic 
coast  south  to  Japan.  It  reaches  a  weight  of  15  pounds  and  averages 
perhaps  8  or  9  pounds.  It  is  especially  abundant  in  Puget  Sound, 
where  it  is  frequently  caught  by  trolling,  and  it  is  stated  that  these  fish 
take  herring  bait  the  year  roimd  in  Puget  Sound  and  bays  of  Alaska, 
and  on  the  offshore  banks. 

The  silver  salmon  ascends  streams,  but  not  so  far  as  some  chinooks, 
and  the  breeding  runs  are  later  in  the  season.  Like  the  chinook, 
all  die  after  the  breeding  function  is  performed. 

The  adult  fish  subsists  largely  upon  other  fishes,  particularly  those 
that  swim  in  schools,  such  as  the  herring,  smelts,  sand  launces,  etc. 
In  fresh  water  the  yoimg  up  to  the  fingerUng  stage  feed  mainly  upon 
insects  and  the  aquatic  larvae  of  insects,  and  fingerlings  have  been 
foimd  containing  small  fishes  and  fish  eggs.  Yearlings  in  salt  water 
also  subsist  largely  upon  smaller  fishes. 

It  is  a  good  food  fish,  for  packing  ranking  third  of  the  five  species 
of  the  genus  Oncorhynchus,  It  is  also  a  gamy  fighter,  but  does  not 
excel  the  eastern  landlocked  salmon.  As  it  is  a  voracious  fish  eater, 
nothing  can  be  gained  by  its  introduction  into  Sunapee  Lake. 
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The  reports  of  the  Bureau  of  Fisheries  show  that  in  1909,  15,000 
fingerlings  ( ?)  were  planted  in  Sunapee  Lake.  None  has  as  yet  been 
reported,  although  it  is  possible  that  some  of  the  supposed  small 
chinooks  may  have  been  silver  sahnon. 

The  fish  may  be  readily  distinguished  from  the  landlocked  salmon, 
or  any  other  eastern  saUnonid,  by  the  larger  number  of  anal  rays,  but 
this  character  may  not  infalUbly  distinguish  it  from  the  chinook. 
The  silver  salmon  has  13-14,  the  chinook  15-17  anal  rays.  Those 
accustomed  to  seeing  and  handling  the  fish  can  readily  distinguish  it 
by  its  genial  appearance  and  coloration,  but  this  would  be  rather 
difficult  for  one  more  or  less  imfamiliar  with  either  the  chinook  or 
silver  sahnon.  The  color  is  thus  described  by  Jordan  and  Ever- 
mann  in  Fishes  of  North  and  Middle  America: 

Bluish  green;  sides  silvery,  with  dark  punctulatioiiB;  no  spots  except  a  few  rather 
obscure  on  top  of  head,  back,  dorsal  fin,  adipose  fin,  and  the  rudimentary  upper  rays 
of  the  caudal;  rest  of  caudal  fin  unspotted;  pectorals  dusky  tinged;  anal  with  dusky 
edging;  sides  of  head  without  the  dark  coloration  seen  in  the  quinnat  [chinook]; 
males  mostly  red  in  fall,  and  with  the  usual  changes  of  form. 

One  who  has  the  patience  to  coimt  the  scales  in  the  longitudinal 
series  immediately  above  the  lateral  Une  will  find  from  125  to  135 
in  the  silver  sahnon  and  from  138  to  155  in  the  chinook.  The  most 
conspicuous  internal  difference  is  the  number  of  pyloric  cceca,  which, 
in  the  silver  salmon,  is  from  50  to  80  and  in  the  chinook  about  140 
to  185. 

Landlocked  Salmon  (Salmo  sebago). 

The  attribute  'landlocked"  is  a  misnomer,  first  applied  to  this 
fish  owing  to  the  early  theory  that  the  fish  was  derived  from  the 
anadromous  sea  salmon  having  been  confined  in  the  lakes  by  some 
upheaval  shutting  off  return  to  the  sea.  The  fact  stated  briefly 
seems  to  be  that  like  many  other  fishes  of  the  salt  and  bracki^ 
water  ascending  to  fresh  water  to  spawn,  some  remained  in  fresh 
water,  thus  establishing  a  fresh-water  race  or  species,  if  this  fish  can 
be  considered  a  distinct  species.  Without  entering  into  a  discussion 
of  this  question,  it  may  be  said  that  there  seem  to  be  sufiicient  con- 
stant differences  to  permit  of  its  being  so  considered.  The  differ- 
ences are  no  more  pronounced  than  they  are  among  other  recognized 
species  of  salmonids,  but  they  are  as  recognizable  and,  so  far  as  has 
been  determined,  are  real  and  constant. 

Distribution. — The  landlocked  salmon,  for  which  a  better  name 
would  be  fresh-water  salmon,  naturally  occurred  in  only  a  few  known 
localities.  The  New  England  fish  originally  was  found  in  only  four 
river  basins,  i.  e.,  St.  Croix,  Union,  Penobscot,  and  Presumpscot.  In 
the  St.  Croix  it  occurred  in  some  of  the  lakes  of  both  branches,  but 
the  western  branch  at  Grand  Lake  is  the  best-known  water  for  it 
now.    This  is  the  soiu-ce  of  the  "Schoodic  sahnon"  of  fish  culture. 
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In  the  Union  basin  it  was  found  only  in  Reeds  Pond;  now  known  as 
Green  Lake.  In  the  Penobscot,  the  only  water  in  which  it  was 
formerly  known  is  Sebec  Lake;  and  in  the  Presumpscot,  Sebago  Lake 
was  the  only  lake  noted  for  the  salmon.  From  this  lake  the  fish  gets 
its  name  and  there  it  attains  the  lai^est  size  of  any  of  the  waters 
mentioned. 

Culture. — ^Efforts  were  made  by  the  New  Hampshire  Commission 
to  secure  eggs  of  the  Sebago  and  Sebec  salmon  but  without  apparent 
success,  so  it  seems  that  this  fish  in  Sunapee  is  the  result  of  plants 
from  ''Schoodic"  stock.  If  this  is  true  it  shows  that  the  little 
''Grand  Lake  salmon"  under  more  favorable  conditions  attains  a 
much  larger  size  than  in  Grand  Lake. 

According  to  the  reports  of  the  State  Fish  and  Game  Commission, 
the  first  plant  of  this  fish  was  made  in  1867,  when  45  or  50  were 
placed  in  the  lake,  and  the  report  for  1877  states  that  ''of  the  45  put 
into  Sunapee  Lake,  43  are  said  to  have  been  speared  the  next  autumn 
on  their  spawning  beds  in  one  of  the  brooks  flowing  into  the  lake.'' 
This  being  so  the  fish  first  introduced  must  have  been  adults. 

The  first  definite  reference  to  the  taking  of  landlocked  salmon  in 
Sunapee  Lake  is  in  the  report  for  1884,  where  it  sajrs:  "In  the  sum- 
mer of  1883  a  large  number  were  caught,  weighing  5  to  7  J  pounds, 
in  Sunapee  Lake."    Again,  in  the  report  for  1886,  it  is  said: 

In  1884  quite  a  number  were  caught  from  Sunapee  Lake;  in  the  fall  of  1885  several 
were  caught  near  the  hatching  house  at  New  London,  from  which  several  thousand 
eggs  were  taken,  being  the  first  eggs  ever  taken  from  waters  that  have  been  artificially 
stocked  with  this  fish  in  the  United  States.  They  have  become  quite  plenty.  Large 
numbers  have  been  taken  the  present  season  weighing  from  6  to  20  pounds. 

The  report  for  1889  says: 

The  work  of  securing  eggs  for  the  hatchery  was  commenced  in  September.  A  fine 
lot  of  landlocked  salmon  was  taken  the  last  week  of  that  month.  The  weight  of  the 
spawners  was  from  A  to  12  pounds.    Seventy-five  thousand  eggs  were  secured. 

And  again: 

Sunapee  Lake  has  now  become  self-sustaining.  Seventy-five  thousand  ^gs  were 
taken  there  last  year,  which  is  more  than  necessary  to  keep  up  the  fishing  to  its  pres- 
ent high  standard,  and  no  benefit  has  been  received  from  the  large  plants  made 
during  the  past  three  years. 

The  report  of  1890  says: 

The  landlocked  salmon  were  found  in  greater  numbers  than  ever  before,  aud  the 
requisite  number  for  spawners  were  soon  secured.  After  securing  over  110,000  eggs 
the  salmon  were  allowed  to  go  up  the  brook  and  deposit  their  eggs  naturally.  This 
is  the  largest  number  of  landlocked  salmon  eggs  that  has  been  taken  at  this  station. 
The  spawners  were  all  secured  at  the  mouth  of  the  brook  near  the  hatchway  [dc]. 
The  average  weight  was  from  8  to  10  pounds. 

The  lake  is  becoming  noted  far  and  near  as  a  salmon  lake,  and  the  wonderfully 
rapid  growth  made  by  these  fish  proves  conclusively  that  the  water  and  food  supply 
are  well  adapted  to  their  wants. 

A  large  number  of  salmon  weighing  from  10  to  14}  pounds  have  been  taken  with 
rod  and  line  the  past  season. 
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A  correspondent  of  a  sportsman's  paper  in  that  year  stated  that 
fully  1,000  pounds  of  landlocked  salmon,  from  5  to  14|  pounds,  were 
caught  in  Sunapee  Lake  that  season.  The  14}-pound  fish  was  the 
largest  then  on  record. 

The  report  for  1891  states  that  owing  to  the  unusually  low  water 
no  salmon  could  find  their  way  into  the  brook,  and  not  as  many 
females  could  be  secured  as  were  taken  the  year  previous. 

The  report  for  1892  shows  that  there  was  a  large  increase  of  salmon 
over  the  previous  year,  and  that  for  1893  says  more  of  all  kinds  of 
parent  fish  were  taken  that  year  than  in  any  previous  year,  including 
landlocked  salmon.    The  report  of  1894  says: 

What  disciple  of  Izaak  Walton  while  fishing  in  Sunapee  Lake,  previous  to  the 
oiganization  of  the  New  Hampshire  Fish  and  Game  Commission,  ever  felt  the  thriU 
that  can  only  be  imparted  to  the  good  right  arm  of  the  fisherman  by  starildiig  the 
royal  landlocked  salmon,  weighing  from  10  to  15  pounds?  Now  that  regal  fish  abounds 
in  those  waters  to  such  an  extent  that  hundreds  are  taken  in  a  single  season. 

In  another  place  the  same  report  mentions  that  in  1893^  110,000, 
and  in  1894,  140,000,  landlocked  salmon  eggs  were  taken,  and  says: 

Owing  to  the  extreme  low  water  both  at  Sunapee  and  Pleasant  Pond,  our  product 
of  landlocked-salmon  and  brook-trout  eggs  is  not  more  than  one-half  what  it  would 
have  been  under  favorable  conditions. 

These  are  the  last  references  to  the  abundance  of  salmon,  but  for 
some  years  longer  nearly  all  of  the  fish  planted  were  the  products  of 
eggs  taken  at  Simapee  Lake,  and  the  number  of  fish  planted  will 
indicate  to  some  extent  whether  the  salmon  are  holding  their  own, 
iacreasing,  or  decreasmg  in  numbers. 

The  report  for  1893,  however,  does  not  show  that  any  salmon 
were  planted  that  year.  The  report  for  1894  makes  no  definite 
mention  of  salmon  planted  in  Sunapee  Lake,  but  states  that  2,000 
were  sent  to  Sutton  (probably  for  Pleasant  Pond)  and  105,000 
to  New  London  (probably  for  Pike  Brook).  Unless  5,000  fry 
allotted  to  Sutton  in  1895  were  placed  in  the  headwaters  of  Pike 
Brook,  no  plants  were  made  this  year  in  Sunapee  Lake  waters. 
The  records  begin  again  in  1896,  with  30,000  fry.  There  seems  to 
have  been  no  plant  in  1897,  but  m  1898  50,000  are  recorded  for 
Sunapee  Lake.  None  is  mentioned  for  1899,  although  the  salmon 
planted  in  other  lakes  may  have  been  from  e^s  taken  at  Simapee. 
The  report  for  1900  shows  35,000;  those  for  1901  to  date  give  no 
plants  for  Sunapee  Lake,  except  that  1904  gives  23,000,  but  it  is  not 
certain  that  these  eggs  were  taken  there.  All  subsequent  plants 
were  made  by  the  United  States  Bureau  of  Fisheries,  perhaps  some 
from  eggs  taken  elsewhere. 

In  1904  the  Nashua  fisheries  station  party  took  36  salmon,  27  of 
which  were  males  and  9  females,  yielding  25,000  e^s;  in  1905,  22 
salmon  were  caught,  19  males  and  3  females,  yielding  1,000  eggs; 
in  1906,  10  salmon,  8  males  and  2  females,  yielding  6,000  eggs;  in 
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1907  no  salmon  were  taken;  in  1908^  4  salmon  were  taken^  3  of  which 
were  females,  but  no  eggs  were  obtained;  in  1909, 1  female  only  was 
caught.  An  unsuccessful  attempt  was  made  to  fertilize  the  e^s 
with  chinook  milt. 

In  1910  the  Nashua  fisheries  station  party  began  setting  gill  nets 
September  15,  attempting  to  get  chinooks.  Up  to  October  14, 
only  a  few  small  trout  and  two  landlocked  salmon  of  about  5  or  6 
pounds  each  had  been  taken. 

October  17  three  gill  nets,  each  100  feet  long,  set  in  a  string  offshore 
in  water  from  1^  to  4  or  5  feet  deep,  near  the  mouth  of  Pike  Brook, 
just  about  dusk  took  two  salmon,  oue  a  female  estimated  to  weigh 
8  pounds,  the  other  a  male  of  about  6  pounds.  The  male  has  a 
strongly  hooked  lower  jaw,  and  was  more  slender  than  the  female. 
The  female  was  plump  and  pretty,  full  of  roe,  but  not  ripe,  although 
well  advanced.  The  abdomen  was  plump  and  hard,  contracting 
about  the  vent.  The  male  had  a  short  gash  in  its  side  which  was 
somewhat  fungus-grown. 

In  1911,  on  September  24,  Mr.  DeRocher  caught  in  a  gill  net 
off  the  ''Banks,"  in  about  30  feet  of  water,  a  female  landlocked 
salmon;  on  November  6,  in  nets  off  mouth  of  Pike  Brook,  one  ripe 
female  of  strong  5  pounds  was  taken;  and  on  November  10,  at  the 
''Reef,''  the  fisheries  party  took  in  a  gill  net  one  landlocked  salmon 
17^  inches  long,  apparently  a  male. 

The  following  is  a  record  of  the  plants  of  young  landlocked  salmon 
in  Sunapee  Lake,  as  shown  by  the  New  Hampshire  and  United 
States  Fish  Commission  reports: 


1867 50 

1877 700 

1878 6,000 

1879 10,000 

1881 4,000 

1882  (by  United  States) : .  15, 000 

1882  (by  State  ?) 5,000 

1884 15,000 

1885 10, 000 

1886 25,000 

1887 40,000 

1888 45,000 

1889 75,000 

1890 95,000 

1891 65,000 

1892 34,000 


1894 105,000 

1896 30, 000 

1898 50,000 

1900 35,000 

1902  (by  United  States) 69 

1903 20,000 

1904 3,000 

1904  (by  United  States) 8, 250 

1905  (by  United  States) 1, 120 

1906  (by  United  States) 13,640 

1907 12,000 

1907  (by  United  States) 12, 905 

1909 4,000 


Total 739,724 


The  catch  of  ''a  laige  number  weighing  from  6  to  7i  pounds" 
in  1883  must  have  been  from  the  plants  of  the  years  1877  to  1882, 
inclusive,  the  extreme  period  of  growth  to  these  weights  being  about 
five  years.  In  about  12  years  from  the  first  plant  in  the  lake 
Sunapee   salmon  stock   was   considered   selfnsustaining.    The  fish 
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planted  by  the  State,  presumably  from  Sunapee  salmon  e^s,  in  1889 
was  75,000;  in  1890  an  increase  of  20,000  appears;  then  a  gradual 
falling  off,  in  1891  reduced  to  65,000;  1900, 35,000;  1902,  none  at  aU; 
but  in  1903,  20,000,  and  in  1904,  3,000,  probably  from  e^s  taken 
elsewhere. 

The  catches  of  the  United  States  fisheries  station  party  show  a 
rapid  decline  in  the  number  of  landlocked  salmon  obtainable  in 
Sunapee  Lake  for  propagation  purposes.  This  is  doubtless  due  to 
two  things:  First  and  directly,  to  the  inability  of  the  fish  to  find 
suitable  spawning  waters.  At  one  time  it  seems  to  have  been  possible 
for  them  as  well  as  the  trout  to  enter  Pike  Brook,  but  later,  owing  to 
low  water  in  the  lake  and  in  the  brook,  too,  without  doubt,  the 
salmon  were  unable  to  enter  the  brook.  The  secondary  cause, 
depending  upon  the  first,  is  the  fewer  young  planted  each  succeeding 
year.  Yet  there  are  some  landlocked  sahnon  in  the  lake,  though 
they  are  fast  disappearing,  as  they  have  no  natural  breeding  grounds 
and  are  gradually  caught  or  die  naturally. 

HdbUs. — ^The  salmon  requires  for  breeding  a  gravelly  bottom  with 
cool  running  water,  and  while  it  is  known  sometimes  to  deposit  its 
spawn  along  shores  of  the  lake,  it  is  doubtful  if  more  than  a  few  eggs, 
if  any,  hatch.  The  salmon  ascends  streams  to  the  spawning  beds, 
where  it  forms  its  ''nest"  some  time  before  it  is  ready  to  deposit  its 
spawn.  In  some  waters  it  enters  the  streams  early  in  September 
and  the  State  Fish  Commission  reports  indicate  that  it  was  found 
entering  the  brook  or  attempting  to  do  so  in  the  latter  part  of  Sep- 
tember in  Sxmapee  Lake.  The  spawning  takes  place  in  the  latter 
part  of  October  to  some  extent,  but  mainly  iq  November.  The  ^gs 
hatch  in  the  spring  and  the  young  remain  in  the  streams  until  they 
attain  a  length  of  4  or  5  and  even  in  a  great  many  instances  8  or  10 
inches,  thus  not  subjecting  themselves  to  the  dangers  that  beset 
very  small  fish  in  the  lake.  If  the  spawning  beds  where  the  fish  are 
hatched  are  in  a  large  stream,  when  able  to  swim  the  young  make 
their  way  upstream  or  into  smaller  running  tributary  brooks,  if  there 
are  any,  in  this  respect  just  like  the  species  progenitor,  the  ''sea  sal- 
mon." A  few  young  '^landlocks"  were  observed  in  1910  and  1911 
in  Pike  Brook.  On  April  28,  1910,  one  fingerling  was  seen  in  Pike 
Brook  and  on  August  12  three  about  2  inches  long  were  caught  in 
Blodgett  Big  Brook.  On  July  29,  1911,  several  about  8  inches  long 
were  caught  by  means  of  hook  and  line  in  Pike  Brook,  and  on  Novem- 
ber 3  one  was  taken  with  the  outrun  of  trout  from  Pike  Brook. 

The  adult  salmon  is  primarily  a  fish  eater,  but  it  also  subsists 
largely  upon  insects  that  fall  upon  the  water  and  aquatic  larvae  of 
insects.  In  its  natural  habitat  the  smelt  is  its  principal  food  and 
no  landlocked  salmon  ever  occurred  naturally  where  there  were  no 
smelts.  In  fact,  the  spring  runs  of  the  sea  salmon  seem  to  be  in  pur- 
suit of  food  to  some  extent  at  least,  and  on  the  Maine  coast  this  is 
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largely  the  smelt,  and  the  smelt  may  be  largely  the  ^'obstruction" 
that  landlocked  the  salmon.  In  other  words,  salmon  having  entered 
a  lake  and  ascended  its  inlet  or  inlets  to  spawn,  as  they  began  to  return, 
finding  abxmdant  natural  food  in  the  smelt,  they  were,  or  some  indi- 
viduals were,  content  to  stay  in  the  lake.  Or  it  may  be  that  the 
young,  lingering  as  they  do  in  their  native  streams  sometimes  for 
two  and  three  years  and  there  attaining  a  weight  of  at  least  half  a 
poimd  or  more,  on  entering  the  lake  from  the  inlet  or  outlet  found 
congenial  surroundings  in  the  way  of  temperature  and  food  and 
remained.  Whatever  the  facts  of  the  landlocking  process,  the  one 
fact  remains  that  it  is  easy  to  stock  a  lake  having  the  requisite  condi- 
tions with  landlocked  salmon,  thus  indicating  that  but  a  few,  if  any, 
of  the  salmon  attempt  to  go  to  sea.  The  landlocked  salmon  does, 
however,  in  spawning  season,  descend  into  outlets,  where  it  breeds. 
Also  salmon  have  been  known  to  follow  a  drive  of  logs,  presumably 
for  the  sake  of  grubs  and  insects  dropping  from  the  logs.  But  young 
landlocked  salmon  have  never  been  detected  going  to  sea  in  the 
manner  of  the  young  of  ''sea  sahnon." 

The  young  salmon  is  largely  an  insect  feeder  imtil  it  comes  in  con- 
tact with  the  smelt.  It  takes  whatever  insects  it  finds  fallen  upon 
the  water  and  seeks  the  larval  aquatic  forms  occurring  on  stones  and 
submerged  logs. 

Angling. — ^The  usual  method  of  fishing  for  salmon  in  the  lakes  is  by 
trolling  with  natural  or  artificial  bait,  but  the  fish  will  take  the  fly, 
especially  in  the  early  evening,  when  insects  are  at  the  surface  of  the 
water.  As  has  been  suggested  elsewhere,  the  reason  why  salmon  are 
not  rising  to  an  artificial  fly  may  be  because  there  are  no  such  flies 
for  them  to  rise  to,  or  there  may  be  no  salmon  to  rise  to  them,  or,  it 
may  be  added,  the  fishing  may  be  at  an  improper  season  or  time  of 
day.  In  1890  a  prominent  sunmier  resident  at  Sunapee  Lake  com- 
menting in  a  sportsman's  journal  upon  the  fishing  of  that  season, 
among  other  things,  said:  ''Fly  fishing  for  bass  never  was  finer. 
While  casting  a  small  brown  hackle  the  other  evening  we  raised  a 
10-pound  salmon,  but  he  missed  the  fly."  Mr.  Ralph  Davis  states 
that  he  formerly  caught  landlocked  salmon  on  flies  at  the  mouth  of 
Georges  Mill  Brook.  Only  one  recent  definite  record  of  landlocked 
salmon  caught  by  anglers  was  available,  perhaps,  as  has  been  pre- 
viously su^ested,  because  they  were  not  always  distinguished  from 
chinooks.  This  record  referred  to  a  12-pound  fish  taken  at  Split 
Rock  on  July  29,  1911. 

T}iis  fish  is  unsurpassed  as  a  game  fish  and  is  an  excellent  food  fish. 
Its  size  and  activity  make  it  very  attractive  to  the  angler.  But 
the  foregoing  discussion  of  its  habits  indicates  that  it  is  an  undesir- 
able acqiusition  where  it  is  desired  to  maintain  the  stock  of  trout. 
In  other  places  in  this  paper  allusion  has  been  made  to  the  effect  of 


44  FISHES  AND  FISHIKG  IN   BUNAPEE   LAKE. 

its  introduction  into  trout  waters.  The  greatest  damage  has  been 
done  in  those  waters  where  it  was  introduced  without  a  preceding 
or  accompanying  introduction  of  smelts.  On  account  of  the  intro- 
duction of  smelts,  the  damage  in  Simapee  was  lessened  or  shortened. 
Nevertheless,  it  appears  to  have  been  great,  especially  so  far  as  the 
''native  trout"  was  concerned.  The  writer  may  be  biased,  but  he 
deplores  the  fact  that  salmon  were  ever  put  into  Sunapee  Lake. 

Bainbow  Tbout  (SdlTrioirideus). 

The  rainbow  trout  occurs  naturally  in  the  streams  of  the  west 
slope  of  the  Sierra  Nevada  and  the  Coast  Range  Mountains,  and  is 
found  as  far  north  as  southeastern  Alaska.  There  are  several  local 
varieties  or  variations  which  have  been  given  specific  names  and 
which  in  Jordan  and  Evermann's  "Fishes  of  North  and  Middle 
America''  are  recognized  as  subspecies. 

The  form  that  has  been  propagated  and  distributed  by  fish  culture 
is  the  McOoud  River  (California)  rainbow  trout,  technically  known 
as  Salmo  irideus  sJiaMa.  Its  geographical  range  is  stated  by  Jordan 
and  Evermann  as  streams  of  Sierra  Nevada  from  Mount  Shasta 
southward.  It  is  said  to  reach  a  weight  of  10  pounds.  It  subsists 
largely  upon  insects,  worms,  insect-larvse,  and  Crustacea,  and  although 
it  is  not  natiu'ally  a  fish  eater,  when  fish  are  available  it  does  not 
always  disdain  them. 

In  its  native  waters  the  rainbow  trout  spawns  during  the  months 
of  February,  March,  and  April,  but  it  has  been  found  to  vary  from 
this  in  the  different  places  where  it  has  been  introduced.  At  Wythe- 
ville  hatchery  the  spawijing  season  extends  through  November, 
December,  and  January,  and,  to  some  extent,  into  February.  De- 
cember and  January  are  the  best  months.  In  Colorado  the  period  is 
from  early  May  until  July.  It  is  stated  that  the  maximum  number 
of  eggs  produced  in  a  single  season  by  a  3-year-old  fish  weighing 
J  to  li  poimds  is  from  500  to  800;  from  one  6  years  old,  weighing 
2  to  4  pounds,  it  is  2,500  to  3,000. 

This  fish  has  been  successfuUy  transplanted  into  streams  in  the 
Eastern  States  where  the  conditions  seem  to  be  favorable.  Rainbow 
trout  will  live  in  warmer  water  than  the  brook  trout.  Probably 
warmer  waters  are  required  and  the  coldness  of  New  England  waters 
may  be  the  cause  of  the  poor  results  in  stocking  them  with  this  fish. 

Rainbow  trout  have  been  planted  in  Sunapee  Lake  as  such  and 
under  the  name  of  ''California  trout"  as  follows:  1888,  10,000;  1889, 
25,000;  1890,  10,000;  1891,  10,000;  1903,  2,994;  total,  67,994. 

No  one  has  as  yet  reported  a  rainbow  trout  from  Sunapee  Lake. 
However,  the  comparatively  small  number  planted  in  the  presence  of 
other  fish-eating  fish  may  be  the  reason  for  the  apparent  failure  to 
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stock  the  lake.  It  is  a  profusely  black-spotted  fish,  and  could  be 
confused  with  no  other  salmonoid  in  the  lake,  unless  possibly  the 
Chinook  and  landlocked  salmon.  From  the  former  it  may  be  dis- 
tinguished by  the  fewer  anal  rays  and  from  the  latter  by  the  finer  or 
larger  number  of  scales  in  the  lateral  longitudinal  series,  the  land- 
locked salmon  having  not  over  120,  usually  116,  all  told,  and  the 
rainbow  having  145,  more  or  less.  It  is  a  delightfully  gamy  fish 
as  a  rule,  and  readily  takes  the  artificial  fly.  It  usually  makes  a 
long  hard  fight. 

Considering  the  comparative  harmlessness  of  the  rainbow  trout 
compared  with  the  chinook  and  landlocked  salmon,  it  seems  a  pity 
that  the  waters  of  Sunapee  are  not  more  favorable  to  it  and  have  not 
received  more  plants,  if  it  seems  necessary  to  stock  it  with  non- 
indigenous  fishes. 

Brown  Trout  (Salmofario), 

The  fish  better  known  in  this  country  as  brown  trout  was  first 
introduced  under  the  name  of  Von  Behr  trout,  after  the  man  through 
whose  instrumentality  the  eggs  were  obtained  from  Germany.  It 
was  later  called  German  brown  trout  and  finally  just  brown  trout. 
In  Great  Britain  it  is  known  as  brook  trout,  bum  trout,  and  brown 
trout,  also  having  many  other  names  for  local  variations.  In 
Germany  it  is  the  Bach-forelle  (brook  trout),  but  it  is  not  exclusively 
a  brook  trout  any  more  than  the  eastern  brook  trout  of  the  United 
States  {SalveliniLs  foniindlis)  is  such.  It  also  inhabits  lakes,  in 
some  of  which  it  reaches  a  large  size,  even  50  pounds,  if  the  British 
ScUmo  ferox  is  the  same  species.  Day,  in  his  '' British  and  Irish 
Salmonidse,''  1887,  gives  the  habitat  of  this  trout  as  the  colder  and 
temperate  portions  of  the  Northern  Hemisphere,  descending  in  Asia 
as  far  south  as  the  Hindu  Kush,  but  not  normally  present  in  any 
portion  of  Hindustan. 

It  has  been  introduced  into  many  United  States  waters,  in  some  of 
which  it  has  thrived.  It  is  a  good  game  fish,  but  Henshall  says  it 
is  not  as  gamy  in  this  country  as  the  eastern  trout  (&  fontinalis). 
It  will  endure  warmer  water  than  5.  fontinalis  and  may  be  suited 
to  depleted  trout  streams  which,  owing  to  change  of  conditions,  are 
unsuited  to  the  brook  trout. 

Day  says: 

The  food  which  trout  conBume  is  of  various  descriptions.  One  of  about  1^  pounds 
weight,  taken  in  June,  1882,  in  the  Tweed,  was  found  to  contain  11  small  trout  and 
1  minnow.  They  do  not  object  to  little  fish,  as  the  minnow,  loach,  sticklebacks,  etc, 
water  rats,  young  birds,  frogs,  snails,  slugs,  worms,  leeches,  maggots,  flies,  beetles, 
moths,  water  spiders,  and  even  a  lizard  (Field,  October,  1885).  They  will  swallow  one 
of  their  own  kind  two-thirds  as  large  as  themselves.  In  Mr.  Buckland's  museiun  was 
an  example,  the  stomach  of  which  was  distended  by  2,470  eggs  of  apparently  the  salmon . 
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Regarding  their  breeding  habits,  Day  continues: 

Trout  commence  breeding  in  their  second  year  or  prior  to  their  attaining  24  months 
of  age,  and  often  later  in  the  season  than  their  parents.  The  males  are  more  forward 
than  the  females,  but  at  this  early  period  of  their  lives  the  probabilities  of  the  ova 
being  healthy  and  fertile  are  less  than  in  somewhat  older  examples.  At  first  the 
number  of  males  appears  to  be  in  excees  of  the  females,  but  the  mortality  among  them 
is  greater  than  those  of  the  other  sex,  until  at  3  or  4  years  of  age  the  proportion  may 
be  expected  to  be  about  the  same,  and  subsequently  the  females  predominate.  The 
number  of  eggs  produced  by  each  female  trout  has  been  roughly  estimated  at  800  for 
every  pound's  weight  of  fish,  which  computation  has  been  observed  at  the  Howietoun 
breeding  ponds  to  be  &iirly  accurate.    *    «    *  . 

The  period  at  which  these  fish  breed  varies  in  different  rivers  and  districts,  extending 
from  October  until  February,  and  even,  although  rarely,  to  March.    *    *    * 

Although  trout  generally  migrate  into  the  smaller  contiguous  brooks  to  breed,  large 
ones  are  more  frequently  found  forming  redds  in  the  broader  streams  than  are  smaller 
fish.  But  it  is  by  no  means  rare  to  find  large  examples  having  taken  possession  of 
pools  in  bums. 

A  trout's  redd  or  nest  is  a  mound  of  gravel  which  would  fill  one  or  even  two  wheel- 
barrows, and  when  by  probably  causing  a  shallow  may  assist  in  aerating  the  water. 
The  eggs  themselves  lie  loose  among  the  gravel  at  from  1  to  2  feet  below  the  surface. 

From  the  foregoing  account  of  the  brown  trout,  it  would  not  seem 
to  be  a  very  desirable  acquisition  in  waters  where  the  indigenous  fish 
fauna  is  wholly  satisfactory. 

There  seem  to  be  no  records  of  this  fish  having  been  introduced 
as  such  into  Sunapee  waters,  but  as  stated  in  the  discussion  of  the 
Loch  Leven  trout  it  is  possible  that  so-called  Loch  Levens  were 
brown  trout,  and  Day  claimed  that  the  Loch  Leven  is  only  a  local 
variation  of  the  brown  trout.  A  14-pound  fish  which  was  supposed 
to  be  and  was  recorded  as  a  Loch  Leven  trout  caught  in  1910,  but 
which  seems  to  be  a  brown  trout,  affords  the  only  possible  record 
of  this  species  from  Sunapee  Lake.  This  is  referred  to  under  the 
account  of  Loch  Leven  trout  in  the  following  pages. 

LoGH  Leven  Tbout  (Salmo  levenenais). 

This  trout  derives  its  name  from  the  lake  or  loch  in  Scotland 
known  as  Loch  Leven.  It  was  formerly  supposed  to  be  peculiar  to 
the  loch,  and  the  fish  of  the  appearance,  form,  and  coloration  of  the 
trout  described  and  named  ScUmo  levenensis  undoubtedly  was  peculiar 
to  the  lake.  It  is  stated,  however,  that  fish  reared  from  Loch  Leven 
trout  eggs  in  some  waters  can  not  be  distinguished  from  the  brown 
trout  (Stdmofario). 

Dr.  Quackenbos  states  that  he  has  fished  in  Loch  Leven  and  that 
both  kinds  of  trout  were  caught  there  and  they  are  of  widely  different 
appearances. 

Fish  have  been  reared  from  eggs  supposed  to  be  those  of  Loch 
Leven  trout  sent  from  England  to  this  country,  but  they  could  not 
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be  told  from  brown  trout,  which  they  probably  were.  Yet  there 
have  been  some  undoubted  Loch  Leven  trout  raised  and  distributed 
in  this  country.  The  two  fish  as  they  appear  are  as  different  in 
shape  and  color  as  the  common  eastern  brook  trout  and  the  land- 
locked salmon.  In  fact  the  Loch  Leven  up  to  2  or  3  pounds  strik- 
ingly resembles  the  landlocked  salmon  in  general  appearance.  It  is 
more  slender  and  silvery  than  the  brown  trout,  having  usually  only 
black  X-shaped  spots  but  sometimes  roimd  brown  spots,  and  the 
tail  is  more  forked  or  emarginate  than  the  brown  trout. 

The  records  given  in  The  Fishing  Gazette  (London)  of  May  4, 
1912,  indicate  the  sizes  of  this  trout  as  caught  in  Loch  Leven  to-day. 
From  these  records  it  was  found  that  329  trout  in  the  aggregate 
weighed  2401  pounds,  which  gives  an  average  of  about  11^  ounces. 
The  lai^est  mentioned  was  one  of  1  poimd  14^  ounces. 

The  Loch  Leven  trout  is  also  more  gamy  than  the  brown  trout. 
Day  states  that  it  will  eat  anything  from  bread  to  cockroaches. 
It  is  traditional  that  imtil  in  comparatively  recent  years  the  Loch 
Leven  trout  would  not  take  a  fly.  Day  ascribes  this  to  the  dis- 
appearance of  its  former  food  so  that  it  resorted  to  insects. 

Four  plants  of  what  were  supposed  to  be  Loch  Leven  trout  have 
been  made  in  Sunapee  Lake.  The  first  is  referred  to  in  the  New 
Hampshire  Fish  Commission  report  for  1887  as  foUows: 

Through  the  kindness  of  Prof.  J.  D.  Quackenbos,  of  Columbia  College,  New  York, 
we  have  received  a  present  of  30,000  trout  eggs  from  Loch  Leven,  Sterling,  Scotland. 
These  eggs  were  purchased  by  Prof.  Quackenbos,  at  an  expense  of  about  $5  per 
thousand,  from  the  Howietoun  fishery. 

Again  in  the  report  for  1888  and  1889  it  is  stated  that  30,000  young 
were  planted  in  Sunapee  Lake,  presumably  in  1888.  The  plants 
were  as  follows:  1888-89,  30,000;  1890,  10,000;  1891,  10,000;  1892, 
25,000;  total,  75,000. 

Two  or  more  fish  have  been  caught  by  anglers  and  pronounced 
Loch  Leven  trout.  The  photograph  of  one  of  these,  a  14-pound  fiah, 
seen  by  the  writer,  is  believed  by  him  to  be  of  the  brown  trout, 
8.  fario,  which,  if  true,  indicates  that  Day's  contention  that  the 
Loch  Leven  trout  is  but  a  local  variation  of  the  brown  trout  (S.fario) 
is  true,  or  that  some  of  the  supposed  Loch  Leven  trout  planted  were 
brown  trout,  as  no  brown  trout  plants  have  been  recorded  for 
Sunapee  Lake. 

Lake  Trout  {Oristivomer  namaycush). 

This  fish  is  the  lunge  or  longe  of  northern  New  Hampshire  and 
Vermont,  the  laker  of  Maine  and  New  Hampshire,  the  togue  of 
Maine,  the  Mackinaw  trout  of  Michigan,  and  the  masamacush  or 
jiamaycush  of  eastern  Canada  and  Labrador.    The  Indians  of  the 
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interior  of  Labrador  call  it  namaycush  with  the  accent  on  the  second 
syllable,  according  to  Donald  B.  McMillan. 

Its  recorded  geographical  distribution  is  in  deep  lakes  throughout 
the  eastern  Canadian  Provinces,  northern  New  England  States, 
New  York,  Great  Lakes,  headwaters  of  the  Columbia  and  Frazer 
Rivers,  streams  of  Vancouver  Island,  northward  into  Alaska,  Labra- 
dor, and  the  Arctic  Circle.  In  some  waters  it  reaches  a  weight  of  at 
least  100  pounds  and  varies  much  in  size  and  color  in  different 
waters.  It  is  a  voracious  fish,  subsisting  mainly  upon  other  fishes, 
and  is  better  entitled  to  the  cognomen  of  ''freshwater  shark"  than 
the  pickerel  or  pike. 

It  spawns  in  the  fall  like  other  New  England  SahnonidsB,  and 
usually  upon  shoals  in  the  lakes. 

In  some  sections  it  is  highly  esteemed  as  a  food  fish;  in  others  it 
is  regarded  as  inferior.  As  a  game  fish  it  is  also  variously  regarded. 
It  is  usually  caught  by  trolling  or  still-fishing,  but  has  been  taken 
on  artificial  flies.  It  often  puts  up  a  strong  fight  by  powerful,  short 
runs,  dragging  down,  and  sulking.  It  never  leaps  from  the  water, 
and  its  principal  virtue  as  a  game  fish  consists  of  its  power  and  the 
size  attained. 

As  previously  stated,  it  is  indigenous  to  New  England  waters,  but 
it  has  also  been  introduced  from  the  Great  Lakes  under  the  name 
Mackinaw  trout.  There  are  no  records  of  its  ever  having  been 
planted  in  Simapee  Lake.  It  occurs  there,  in  limited  numbers  for- 
tunately, probably  gaining  access  by  accidentally  getting  mixed 
with  other  saknonids  from  some  station  furnishing  the  young  fish 
to  be  planted  there. 

The  following  are  all  of  the  known  records  of  lake  trout  taken  in 
Simapee  Lake. 

1909.— Two,  both  males. 

1910. — October  18,  in  nets  in  front  of  fishery  cottage,  Mr.  De 
Rocher  got  a  female  26  inches  long.  Eggs  ran  freely,  yet  judged  not 
fully  ripe.  It  is  probable  that  lake  trout  do  not  deposit  eggs  all  at 
once. 

A  young  man  from  Sunapee  Harbor  said  that  two  or  three  ''lakers  " 
had  been  caught  with  hook  and  line  this  season. 

October  20,  in  the  afternoon,  near  mouth  of  Blodgetts  Brook,  a 
fish  with  large  head  and  emaciated  body,  about  16  or  18  inches  long, 
was  seen,  which  from  the  color  of  the  sides  and  general  appearance 
was  thought  to  be  a  lake  trout  (male).  It  would  not  allow  a  close 
approach. 

Common  Trout  (Salveliivus  fonUnalis) , 

This  fish  is  the  '  ^native  trout "  of  Sunapee  Lake,  the  name  probably 
of  comparatively  recent  adoption  to  distinguish  it  from  introduced 
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forms.  It  belongs  to  that  group  of  boreal  salmonids  properly  desig- 
nated as  charrs,  is  one  of  the  charrs  peculiar  to  North  America 
and  has  a  comparatively  restricted  range  even  there.  Its  stated 
geographical  distribution  is  from  Nova  Scotia,  New  Brunswick, 
and  the  New  England  States  to  the  Saskatchewan  and  northward  to 
Labrador;  also  in  the  Northern  States  west  to  northern  Minnesota 
and  southward  in  the  AUeghanies  to  the  headwaters  of  the  Savannah, 
Chattahoochee,  Catawba,  and  French  Broad  Rivers. 

The  trout  has  numerous  local  names,  as  squaretail,  red  spot, 
brook  trout,  etc.,  which  like  that  of  Simapee  Lake,  serve,  locally,  at 
least,  to  distinguish  it  from  some  other  forms  of  Salmonidae. 

The  distribution  of  S.  fontirudis  is  governed  mainly  by  the  tem- 
perature of  the  water,  and  in  its  natural  habitat  it  seems  not  to 
endure  a  temperature  of  over  60°  or  65®  F.  In  many  of  the  long- 
settled  portions  of  the  country  where  the  woods  have  been  cut  from 
the  surrounding  area*and  from  the  banks  of  the  streams,  the  trout 
has  practically  disappeared.  In  the  words  of  Dr.  Henshall,  which 
are  a  graphic  expression  of  a  well-known  fact: 

The  altered  conditions  of  its  aboriginal  environment,  owing  to  changes  brought 
about  by  the  progress  of  civilization,  have  resulted  in  its  total  extinction  in  some 
waters  and  sad  diminution  in  others.  In  many  instances  the  trout  brooks  of  our 
cliildhood  will  know  them  no  more.  The  lumberman  has  gotten  in  his  work;  the 
forests  have  disappeared,  the  tiny  brooks  have  vanished.  The  lower  waters  still 
remain  but  are  robbed  of  their  pristine  pureness  by  the  contamination  due  to  various 
manufacturing  industries.  In  such  streams  the  supply  of  trout  is  only  maintained 
through  efforts  of  the  Federal  and  State  fish  commissions.  It  is  hoped  by  this  means 
the  beautiful  brook  trout,  the  loveliest  and  liveliest  of  fish  of  all  the  finny  world,  may 
be  preserved  and  spared  to  us  for  yet  a  littie  while.  (James  A.  Henshall,  in  **  Favorite 
Fish  and  Fishing,"  1908.) 

This  article,  as  indeed  most  popular  trout  articles,  pertains  to  the 
trout  as  '^a  brook  trout.''  The  trout,  while  naturally  a  permanent 
resident  of  many  brooks  and  streams,  is  ako  a  resident  of  ponds 
and  lakes,  in  some  of  which  it  attains  a  large  size,  even  more  than 
10  pounds  in  weight.  The  '^progress  of  civilization''  has  also  had 
its  effect  on  the  lacustrine  trout.  As  the  fish,  whenever  possible, 
ascends  streams  from  ponds  and  lakes  to  spawn,  tlie  lumbering 
operations,  by  destroying  the  spawning  places,  have  been  fully  as 
effective  in  the  diminution  of  lake  and  pond  trout  as  of  the  brook 
trout,  especially  in  such  ponds  or  lakes  as  have  no  suitable  spawning 
grounds  in  them. 

But  lumbering  operations  are  not  alone  to  blame  for  the  disap- 
pearance of  trout  or  their  decrease  in  numbers.  As  has  been  pointed 
out  in  another  place  in  this  paper,  excessive  and  imtimely  fishing 
are  most  destructive,  particularly  the  catching  of  fish  on  their 
spawning  beds  and  through  the  ice  in  the  winter.     Dr.  HenshaU,  in 
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the  foregoing  passage,  expressed  the  hope  that  through  fish  culture 
this  fish  might  be  spared  ''for  yet  a  little  while."  It  doubtless  has 
in  many  streams  and  lakes,  but  fish  culture  is  also  responsible  for  its 
diminution  in  numbers;  if  not  complete  extinction,  in  some  waters. 
This,  too,  has  been  referred  to  in  another  place,  but  it  will  bear 
repetition.  The  introduction  of  more  powerful  and  more  voracious 
fishes  has  resulted  in  the  great  diminution  of  the  native  trout  and, 
together  with  or  added  to  the  ill  effects  of  excessive  and  tmtimely 
fishing,  has  in  some  instances,  at  least,  notwithstanding  the  efforts 
to  maintain  the  stock  by  artificial  propagation,  almost  completely 
exterminated  the  trout. 

Simapee  Lake  itself  appears  to  be  a  specific  illustration  of  the 
effects  of  this  combination  of  causes.  This  lake,  according  to  tradi- 
tion, at  one  time  aboimded  in  trout,  which  was  the  only  known  or 
recognized  sahnonid  of  those  waters.  Trout  were  killed  on  their 
spawning  beds,  caught  through  the  ice,  and  netted  in  the  lake  from 
time  immemorial,  and,  as  has  already  been  shown,  the  decrease  in 
numbers  of  the  trout  by  these  means  was  hastened  by  the  "success- 
ful" stocking  of  the  lake  with  nonindigenous  piscivorous  fishes, 
especially  the  landlocked  sahnon.  To  one  who  will  investigate  mat- 
ters it  will  become  evident  that  where  this  sahnon  is  introduced  and 
thrives,  for  some  reason  or  another,  the  trout  diminishes  in  num- 
bers and  in  some  instances  completely  disappears.  It  matters  not 
whether  it  is  because  the  salmon  devour  the  trout  or  for  some  other 
reason,  the  fact  remains  that  the  two  species  do  not  thrive  together. 
It  is  true  that  in  some  waters  where  salmon  exist  a  good  many  trout 
are  stUl  caught,  but  this  is  due  to  vigorous  stocking  of  the  waters 
with  trout.  Unless  there  is  an  adequate  annual  plant,  as  before 
stated,  the  trout  gradually  "go  to  the  wall." 

From  1877  to  1909,  inclusive,  over  700,000  landlocked  salmon, 
yearlings  and  fingerlings,  were  planted  in  Sunapee  Lake  waters,  and 
the  reports  show  that  from  1880  to  1910  a  milUon  yoimg  trout  were 
placed  in  the  same  waters,  or,  to  be  exact,  273,741  more  trout  than 
salmon  in  30  years  of  trout  plants  against  32  years  of  salmon  plants. 

In  the  reports  of  the  New  Hampshire  Fish  Commissioners  no  refer- 
ence is  made  to  the  propagation  of  the  trout  xmtil  the  report  of  1876, 
where  it  is  recommended  that  efforts  be  made  to  restock  depleted 
streams.  In  the  report  for  1880  it  is  stated  that  there  were  in  the 
hatching  house  150,000  brook  trout  eggs,  75,000  of  which  were  sent 
to  Massachusetts  and  the  rest  to  different  parts  of  the  State  to  replen- 
ish exhausted  brooks,  and  in  the  same  report  is  mentioned  the  first 
plant  in  Sunapee  Lake  from  eggs  of  the  "Rangeley  trout."  While 
the  commission  continued  to  hatch  and  distribute  trout  each  suc- 
ceeding year,  no  mention  is  made  of  any  more  being  planted  in 
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Sunapee  tintil  1882,  when  a  small  lot  was  placed  in  the  brook  or  lake 
at  Newbury.  The  next  report  is  that  covering  1883  and  1884,  in 
which  the  first  mention  of  the  trout  of  Sunapee  Lake  is  made  as 
follows: 

The  drought  for  the  past  two  years  has  been  very  severe  for  the  many  trout  streams 
of  the  State.    Some  of  them  have  been  nearly  dry.    *    *    * 

Upon  examination  of  the  waters  of  Sunapee  Lake,  it  was  thought  that  a  large  num- 
ber of  brook  trout  spawn  could  be  taken  from  the  brook  which  enters  the  lake  at 
Cass  Landing  in  New  London,  where  for  many  years  they  have  ascended  in  large 
numbers  during  the  spawning  season.  Hundreds  have  been  taken  with  nets  and 
clubs.  So  many  had  been  destroyed  that  the  conmiission  was  requested  by  citizens 
residing  near  the  lake  to  protect  it  in  order  to  increase  trout  fishing  in  those  waters. 

Dr.  J.  D.  Qxiackenbush  [sic],  the  owner  of  the  land  through  which  this  brook  runs, 
desiring  its  protection,  has  leased  the  brook  and  adjoining  land  to  the  State  for  a 
term  of  years  at  the  nominal  rent  of  $1  a  year.  By  permission  of  the  governor  and 
council,  a  small  hatching  house  has  been  erected  on  this  brook  but  a  short  distance 
from  the  lake  of  sufficient  capacity  to  hatch  half  a  million  of  spawn  annually.  The 
cost  of  the  house  is  about  $270. 

On  account  of  the  extremely  low  water  caused  by  the  large  amoimt  of  water  taken 
through  Sugar  River  the  past  summer  and  fall  for  manufacturing  purposes,  drawing 
the  water  several  feet  below  the  usual  low-water  mark  (in  September  it  was  lower  than 
ever  known  before),  the  trout  could  not  get  into  the  brook,  much  to  the  disappoint- 
ment of  the  commission,  who  had  made  arrangements  to  take  a  large  number  of  spawn. 
Several  large  trout  were  taken  in  the  lake  near  the  inlet  in  shoal  water.  They  yielded 
15,003  eggs,  which  were  successfully  hatched  and  placed  in  the  lake.    *    *    * 

Again,  in  the  report  for  1885  the  following  appears: 

In  the  house  at  Simapee  Lake  are  65,000  brook- trout  ^gs.  Many  more  would  have 
been  obtained  there  had  it  not  been  for  the  loss  of  many  fish  killed  by  thieves  and 
I)oacher8.  Fortunately  three  of  them  were  caught  one  night  in  the  very  act,  and 
were  fined  flOO  and  costs  each.  It  seems  almost  incredible  that  intelligent  men, 
knowing  the  object  of  the  work  that  was  being  done,  would  have  placed  themselves 
in  so  humiliating  a  position  merely  for  the  sake  of  a  few  pounds  of  fish  unfit  for  food 
at  that  season.  For  years  it  has  been  the  practice  of  these  men,  and  their  fathers 
before  them,  not  only  to  kill  every  trout  that  came  into  the  brooks  in  the  fall,  but 
to  line  the  shores  of  the  lake  with  gill  nets,  thereby  destroying  large  numbers  of  trout 
as  they  came  into  the  shoal  water  for  the  purpose  of  spawning;  and  they  wonder  why 
the  fish  have  decreased.    I  only  wonder  that  there  is  a  trout  left  in  the  lake. 

This  body  of  water,  with  proper  care,  can  be  made  one  of  the  finest  trout  lakes  in 
New  England.  The  trout  are  very  large,  5  or  6  pound  fish  not  being  rare,  and  some 
have  been  taken  weighing  9  pounds,  and  the  large  ones  all  get  away,  at  least  so  say 
the  fishermen,  and  while  it  is  an  easy  matter  to  add  to  our  food  fishes  by  the  intro- 
duction of  new  varieties  and  increase  our  native  fish  by  artificial  propagation,  when 
we  come  to  our  wild  game  it  is  another  question. 

In  the  report  for  1886  it  is  stated  that  at  Sunapee  Lake  the  com- 
mission succeeded  in  securing  enough  adult  trout  to  yield  100,000 
eggs,  the  trout  being  returned  to  the  lake  after  the  spawning  season. 

Again  in  the  report  for  1887  reference  is  made  to  the  former  poach- 
ing and  the  difi&culty  encountered  with  poachers  in  the  operation  of 
the  hatchery,  which  was  finished  late  in  the  fall  of  1884.    The  fol- 


52  FISHES  AND  FISHING  IN   SUNAPEE   LAKE. 

lowing  extract  regarding  the  trout  is  of  interest  in  this  connection, 
indicating  that  but  a  few  trout  were  supposed  to  be  left  in  the  lake: 

In  1884  many  complaints  were  made  to  your  conmuBsioners  regarding  the  ill^al 
destruction  of  the  trout  in  this  lake  during  the  breeding  season. 

During  the  months  of  October  and  November  it  was  said  that  the  trout  came  into 
the  brooks  in  large  numbers,  where  they  were  killed  with  nets,  spears,  guns,  and 
clubs.  An  investigation  was  made,  and  the  commissioners  were  convinced  that  the 
complaints  were  well  founded.  It  was  proved  beyond  a  doubt  that  it  had  been  the 
custom  to  kill  every  trout  that  could  be  found  either  upon  the  spawning  beds  or 
attempting  to  reach  them.  It  was  evident  that  something  must  be  done  in  order  to 
save  the  few  brook  trout  remaining  in  the  lake.    *    *    * 

Three  of  these  poachers  were  caught  in  the  act.  *  *  *  Since  that  time  no 
attempt  has  been  made  to  interfere  with  the  work  being  done,  and  so  marked  has  been 
the  increase  that  one  night  last  season  40  trout  were  taken  weighing  from  1  to  6  pounds 
each,  and  eggs  enough  to  fill  the  house  to  its  utmost  capacity  were  easily  obtained, 
and  the  niunber  taken  might  have  been  doubled  had  there  been  room  for  them. 

Twenty  thousand  landlocked  salmon  eggs  were  taken  and  more  could  have  been 
secured  if  there  had  been  room  for  them  in  the  house. 

The  report  for  1888  states  that  the  water  was  unusually  high  and 
most  of  the  trout  were  taken  in  pound  nets  set  at  the  mouths  of  the 
brooks.  It  is  stated  that  eggs  were  taken  from  trout  of  from.l  to  7 
pounds. 

The  report  for  1891  says  the  number  of  brook  trout  taken  was 
much  larger  than  the  previous  year. 

The  following  is  quoted  from  the  report  for  1892: 

The  first  brook  trout  [at  Sunapee]  were  taken  September  13.  The  large  increase  in 
the  number  of  these  trout  taken  this  year  shows  the  effect  of  the  heavy  plants  made  the 
last  four  years,  the  number  being  double  that  taken  last  year. 

The  report  of  the  Sunapee  Station  for  1892  says  that  the  first  trout 
were  taken  September  14  and  that  there  was  a  large  increase  of  salmon, 
but  that,  owing  to  stormy  weather,  not  as  many  brook  trout  were 
secured  as  last  year. 

The  biennial  report  for  1893  and  1894  indicates  that  250,000 
''brook  trout"  eggs  were  taken  at  Sunapee  Lake  in  1893  and  45,000 
in  1894.     Regarding  the  conditions  in  1894  the  report  says: 

Owing  iO  the  extreme  low  water,  both  at  Sunapee  Lake  and  Pleasant  Pond,  our 
product  of  landlocked  salmon  and  brook  trout  eggs  is  not  more  than  half  what  it  would 
have  been  under  favorable  conditions. 

And  in  another  place: 

Previous  to  the  existence  of  the  commission  there  were  almost  no  fish,  of  the  better 
varieties,  in  that  beautiful  lake  [Sunapee].  To-day  as  a  direct  result  of  the  labors  of 
the  commission,  it  abounds  in  beautiful  brook  trout,  many  specimens  of  which  are 
taken  each  season,  weighing  from  3  to  6  pounds  each,  and  this  magnificent  fish  abounds 
in  those  waters  to  such  an  extent  that  no  sportsman  possessing  a  &dr  d^;iee  of  skill  and 
a  reasonable  amount  of  patience,  can  cast  his  line  therein  without  a  reasonable 
reward  for  his  labors. 

The  following  is  a  chronological  list  of  the  records  of  plants  of  the 
common  trout  in  Sunapee  Lake  and  tributaries  as  shown  by  the 
State  and  United  States  Fish  Commission  reports : 
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Plants  op  Common  Trout  in  Sunapee  Lake. 


Date. 

dumber.             Where  planted. 

Date. 

Kumber. 

Where  planted. 

1880 

1882 

1886 

ias7 

18S8 

1889 

1890 

1891 

1892 

1894 

a2,500 

5,000 

55.000 

100,000 

b 150,000 

80,000 

50.000 

68,000 

125,000 

c  165, 000 

50,000 
50,000 

Newbury. 
Sunapee  Lake. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Tributaries   of  Sunapee 

Lake. 
Sunapee  Lake. 

Do. 

1899 

1900 

1901 

1902 

1905 

1906 

1907 

1909 

1910 

Total... 

40,000 

35.000 
4,665 
3.000 
2,000 
1,500 

11.000 
5,000 
6,000 

Tributaries    of   Sunapee 

Lake. 
Sunapee  Lake. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

1896 

1898 

1,006,665 

a"Rangeley  trout." 

b  Ekks  taken  at  Sunapee  Latce. 

c  5,000  are  st&ted  to  haye  been  delivered  at  Newbury.    It  is  uncertain  wbere  they  were  planted. 

•  

Number  op  Common  Trout,  Proportion  of  Males  to  Females,  and  Number  of 
Eggs  Taken  by  the  United  States  Bureau  of  Fisheries  in  Sunapee  Lake 
from  1904  to  1911,  Inclusive. 


• 

Year. 

Trout. 

Males. 

Females. 

Kggs. 

1934 

82 
G9 
181 
46 
47 
8 

1 
41  *              41 

09,000 

1905 

47 

22 

64,020 

190G 

82 

20 

31 

5 

99 

26 

16 

3 

253,344 

1907 

71,462 

1008 

22,940 

10.9 

5,600 

1910 

1911 

The  records  of  the  number  of  eggs  taken  eaxsh  year  are  not  consecu- 
tive. From  1893  to  1903,  mclusive,  there  are  11  years  of  which  no 
records  seem  to  be  available.  The  number  taken  in  1892  was,  as 
previously  stated,  125,000.  In  1904  there  were  only  99,000  secured, 
but  in  1906  the  unprecedented  number  of  253,344  were  secured.  The 
average  number  of  eggs  to  each  fish  indicates  that  the  fish  averaged 
a  fairly  large  size.  That  year  (1906)  181  trout,  as  previously  stated, 
were  caught;  in  1907  the  take  dropped  to  46,  in  1908  to  47,  and  in 
1909  to  8,  and  in  1910  and  1911  the  catch  amounted  to  practically 
nothing  so  far  as  the  eggs  obtained  were  concerned. 

While  there  are  no  conveniently  available  records  of  trout  taken 
by  anglers  in  the  past  few  years,  the  general  impression  is  that  they 
are  now  too  scarce  to  gratify  the  angler  more  than  very  seldom,  and 
it  is  plainly  evident  that  not  enough  can  be  secured  there  at  present 
to  restock  the  lake.  And  this  is  in  spite  of  the  fact  that  the  brooks 
still  contribute  to  the  lake  a  good  many  small  trout. 

Habits. — The  trout  is  almost  omnivorous,  as  fully,  if  not  more  so, 
than  the  pickerel.  In  lakes  where  smelt  or  other  available  fish  abound 
it  subsists  largely  upon  those  fishes.  An  llj-inch  trout  caught  in 
August  at  The  Hedgehog  in  90  feet  of  water  was  gorged  with  larval 
smelts.  In  brooks  the  trout  subsists  largely  upon  insects  but  eats 
any  other  fish  and  even  its  own  kind  at  times.     A  5-inch  male  trout 
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taken  in  Pike  Brook  in  April  had  been  eating  smelt  eggs  and  lanral 
insects,  and  two  other  larger  ones  were  found  to  contain  partly  digested 
adult  smelts,  the  remains  of  which,  in  each  instance,  measured  4 
inches. 

On  April  24,  in  a  pool  in  Pike  Brook,  a  trout  8  inches  long,  with 
protruding,  apparently  blind  eyes,  was  found  near  the  hatchery. 
It  was  probably  a  fish  that  had  been  hooked  a  few  days  previously 
and  one  eye  injured  by  the  hook,  the  injury  or  inflammation  extending 
to  the  other  eye.  The  trout  when  first  hooked  was  a  beautiful, 
bright  colored,  plump  fish.  At  this  time  it  was  somewhat  emaciated 
and  very  dark  colored,  probably  due  to  blindness,  and  thus  indicating 
that  change  of  color  in  a  fish  may  depend,  to  some  extent  at  least, 
upon  sight.  It  was  interesting  to  note  that  its  stomach  contained  a 
partly  digested  smelt,  the  undigested  portion  about  4  inches  long, 
which  must  have  been  recently  ingested. 

Small  trout  from  3  to  10  inches  long  were  observed  in  t'ike  and 
Blodgetts  Brooks  throughout  the  season,  and  whenever  there  was 
water  in  King  Hill  Brook  some  trout  were  observed  there.  It  was 
stated  by  persons  familiar  with  the  brool^  and  their  condition  that 
all  the  trout  left  the  brooks  and  went  into  the  lake  after  the  first 
heavy  rains  in  November. 

On  August  18,  in  the  pool  near  the  hatchery  in  Pike  Brook,  a  school 
of  at  least  60  or  more  trout  from  2  to  9  or  10  inches  long  was  observed 
and  they  were  still  there  about  November  1.  On  October  30  and 
31  many  trout  were  seen  in  the  brook  as  far  up  as  Alaria  Springs,  but 
on  November  2  only  a  few  trout,  perhaps  6  or  7  inches  long,  seemed 
to  be  left  in  the  pool  and  but  few  observed  elsewhere.  On  November 
3,  a  very  rainy  day,  about  3  p.  m.,  three  trout  5  to  lOJ  inches  long 
were  found  in  an  overflow  pool  in  the  beach  formed  by  a  rise  in  the 
brook  that  day.  The  brook  was  pretty  high  and  running  swiftly 
through  the  beach.  In  the  evening  a  great  many  trout  were  seen 
running  down  and  30  or  40  were  caught.  A  small  percentage  of 
them  would  range  from  5  to  10  inches  in  length  (but  the  majority 
were  smaller),  many  of  them  spent  fish.  A  10^-inch  trout  was  a 
spent  female.  The  biggest  run  was  early  in  the  evening.  The  fish 
were  descending  head  first.  None  was  seen  headed  up  brook  except 
when  startled,  when  they  would  sometimes  run  upstream.  These 
trout  evidently  had  not  tried  to  get  out  of  the  shallow  overflow,  as 
there  were  two  quick-flowing  outlets. 

On  November  4  a  few  trout  5  or  6  inches  long  were  seen  in  Big 
Brook  and  many  in  Little  Brook  at  Blodgetts  Landing,  and  on 
November  5  a  few,  perhaps  3i  to  6  inches  long,  were  observed  in 
Pike  Brook  below  the  hatchery,  but  none  above  as  far  as  Alaria 
Springs. 
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No  direct  observations  were  made  upon  the  spawning  habits  of 
trout  in  Sunapee  Lake.  From  the  foregoing  quotations  and  notes 
it  is  seen  that  formerly  the  trout  ascended  the  brooks  to  spawn.  The 
principal  brooks  frequented  were  Pike  and  Blodgetts  Brooks,  espe- 
cially the  former.  In  the  fish  cultural  operations  of  recent  years  the 
trout  were  taken  along  the  shores,  principally  near  the  mouths  of 
brooks  and  very  seldom  on  the  ''Reefs."  It  is  probable  that  even 
now  the  few  trout  that  breed  in  the  lake  attempt  to  enter  the  brooks 
and  failing  that  they  deposit  their  eggs  in  shallow  water  along  the 
shore.  In  evidence  of  this  it  may  be  stated  that  on  October  19  a  pair, 
a  male  of  perhaps  2^  or  3  pounds  and  a  female  estimated  at  2  pounds, 
was  discovered  in  a  slip  in  the  boathouse  at  Blodgetts  Landing,  which 
is  not  far  distant  from  the  brook.  The  female,  constantly  attended 
by  the  male,  swam  slowly  about.  The  position  of  the  male  in  rela- 
tion to  the  female  was  always  above  her  so  that  he  could  swim  over, 
barely  touching  or  just  free  from  her.  He  was  never  below  or  along- 
side. This  relative  position  was  maintained  during  the  several 
observations  made  upon  them  during  that  day.  On  the  20th  the 
fish  had  gone,  probably  having  been  disturbed  by  the  frequent  out- 
going and  incoming  of  a  motor  boat. 

Size, — ^The  trout  varies  in  size  according  to  the  conditions  of  envi- 
ronment, in  some  waters  attaining  maturity  when  small  and  remaining 
small.  In  other  places  it  grows  rapidly,  attaining  a  considerable  size 
before  maturity  and  reaching  a  weight  of  10  pounds  or  more. 

There  seems  to  be  very  little  that  can  be  learned  regarding  the  size 
obtained  by  trout  in  Sunapee  Lake  prior  to  the  beginning  of  fish  cul- 
ture. In  Forest  and  Stream  of  September  2,  1886,  Dr.  Quackenbos 
gives  the  following  records  of '  'largest  trout"  caught  in  Sunap^  Lake, 
but  no  definite  dates  appear:  Greorge  Farmer,  of  Newbury,  one  of  12 
pounds,  30  years  ago;  J.  C.  Stickney,  North  Point,  one  of  10  pounds; 
Frank  Jewett,  Pike  Shore,  one  of  9  pounds;  Alvin  Haskins,  one  of  7 
pounds  14  ounces,  in  Pike  Brook.  Dr.  Quackenbos  states  that  the 
largest  "couplet"  that  he  had  on  record  was  13  pounds,  and  the  best 
sweep  by  the  seine  fishermen  was  in  1837,  at  Newbury,  when  40  brook 
trout  from  1  to  5  pounds  each  were  taken  in  15  minutes. 

Previous  quotations  from  the  New  Hampshire  Fish  C!ommission 
reports  show  that  in  1883  trout  were  taken  weighing  from  1  to  6 
pounds,  and  again  in  1888  that  the  fish  taken  ranged  from  1  to  7 
pounds. 

If  the  native  trout  in  those  early  days  attained  a  large  size,  there 
must  have  been  abundant  food,  especially  in  the  form  of  young  and 
small  fishes.  Trout  do  not  reach  a  large  size  on  an  exclusively  insect 
diet,  probably  because  such  food  is  seldom  sufficiently  abundant  to 
supply  the  required  nourishment  to  a  large  number  of  fish.  Where 
the  chub  and  redfin  occur,  unless  under  unfavorable  conditions,  they 
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are  usually  abundant,  and  it  may  be  inferred  that  those  species  were 
once  more  plentiful  in  the  lake  and  perhaps  contributed  to  the  size 
of  the  trout.  Elsewhere  in  this  paper  it  has  been  suggested  that  the 
white  trout  was  once  small,  as  was  formerly  the  case  with  the  blueback 
of  Rangeley  Lakes.  If  this  hypothesis  is  true  and  the  Sunapee 
'^ native  trout"  reached  a  large  size  prior  to  the  advent  of  smelts,  the 
small  white  trout  might  have  formed  its  principal  food,  as  the  small 
blueback  is  said  to  have  done  to  the  Rangeley  trout  and  to  which  fact 
was  ascribed  the  noted  large  size  of  the  Rangeley  trout  of  years  ago. 
However,  after  the  introduction  of  smelts  the  records  show  that  the 
trout  grew  to  a  large  size  and  were  numerous  in  the  lake,  but  decreased 
in  size  and  numbers,  at  first  gradually,  later  rapidly,  because  of  the 
poacher  and  introduced  carnivorous  fishes.  The  introduction  of 
smelts  then  probably  protracted  the  existence  of  the  trout  to  some 
extent,  as  it  furnished  abundant,  easily  obtainable  food,  which  on  its 
part  did  little  or  no  damage  to  other  fishes.  Whatever  the  cause,  it  is 
evident  that  the  trout  is  now  comparatively  rare  and  does  not  attain 
the  large  size  that  it  formerly  did,  because  it  does  not  have  time  before 
it  is  caught. 

The  smallest  trout  that  the  writer  observed  in  the  lake,  or  taken 
from  it,  was  one  of  9J  inches  in  length,  which  was  caught  April  23, 
1910,  on  live  smelt  bait,  set  over  night  at  Curtis's  Pier.  Its  stomach 
was  empty.  On  August  16,  1911,  one  about  10  inches  long  that  must 
have  come  up  from  the  lake  was  seen  in  the  mouth  of  Pike  Brook  in 
the  beach  below  a  fyke  net  that  completely  occluded  the  brook. 

Stocking  of  the  lake, — The  habit  of  trout  spawning  in  brooks  when- 
ever possible  and  that  of  the  young  remaining  in  them  for  some  time 
indicates  that  the  brooks  afford  the  most  natural  conditions  in  which 
to  plant  young  trout. 

The  fact  that  large  numbers  of  trout  descend  to  the  lake  late  in  the 
fall  durmg  or  after  heavy  rains  offers  no  unfavorable  argument 
toward  planting  them  in  the  brooks.  Although  small,  the  majority 
of  the  trout  thus  migrating  seem  to  be  adult  fish.  It  is  at  the  time 
of  the  year  when  the  shore  waters  are  cool  and  the  fish  are  not,  on 
account  of  temperature,  obliged  to  oeek  the  deep  water  with  its 
attendant  dangers.  Trout  fry  undoubtedly  remain  in  the  brooks 
over  winter  and  food  for  such  small  fish  is  far  more  plentiful  in  the 
brook  than  in  the  lake  at  that  season.  While  fish,  young  or  adult, 
require  less  food  and  feed  hss  in  the  winter  than  at  other  seasons  the 
fact  that  hatchery-bred  fish  are  liberally  fed  up  to  the  time  they  are 
planted  would  seem  to  indicate  that  they  should  be  planted  where 
they  can  obtain  the  most  natural  food  in  order  that  they  may  not 
suffer  from  the  sudden  cessation  of  food  supply.  It  has  been  sug- 
gested that  salmon  fry  planted  in  the  brooks  in  the  spring  would  pro- 
duce more  successful  results  than  even  larger  fish  planted  in  the  lake 
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in  the  fall.  The  reasons  are  the  foregoing.  To  plaut  them  in  the  lake 
in  the  spring  would  only  subject  them  to  further  disadvantages  in 
the  way  of  hungry  and  voracious  fishes.  While  food  is  plentiful 
enough  in  the  lake  during  the  summer  the  shallow  water  that  the 
young  salmonid  would  naturally  seek  is  not  only  too  warm  but 
infested  with  enemies,  as  is  also  deep  water  to  which  they  would  be 
compelled  to  resort  for  sufficiently  cool  temperature.  Disregarding 
the  lack  of  food,  the  late  fall  is  imdoubtedly  the  best  time  for  plants 
ing  them  in  the  lake,  as  then  the  shore  waters  are  cool  and  compara- 
tively free  from  enemies. 

Bluebace  Tbout  (Sdlvelinua  oquassa). 

This  species  of  trout  was  originally  discovered  in  the  upper  lakes  of 
the  Rangeley  chain  and  was  described  by  Girard  in  1S54.  It  has 
always  been  considered  as  peculiar  to  the  Rangeley  Lakes,  where  it 


abounded  in  the  early  years,  ascending  a  few  streams  in  countless 
multitudes  in  October  to  spawn,  and  where  it  was  caught  in  dip  nets 
by  the  barrel  and  even  by  the  cartload  by  the  inhabitants,  and  cured 
for  winter  use.  In  the  course  of  time  the  fish  became  so  diminished 
in  numbers  that  the  commiss'onors  brought  about  the  enactment  of 
a  protective  law  for  this  fish  which  hitherto  had  never  boon  protected, 
but  it  continued  to  decrease  until  the  present  time,  when  it  is 
nearly,  if  not  absolutely,  extinct  in  those  waters.  The  alleged  cause 
of  the  decrease  was  the  excessive  and  unseasonable  fishing  by  the 
inhabitants  of  the  shores  of  the  lakes.  But  these  people  had  fished 
in  the  some  way  and  to  the  same  extent  for  more  than  50  and  perhaps 
- 100  years  with  no  perceptible  diminution  in  the  number  of  trout. 

One  of  the  first  acts  of  the  State  fish  commission  after  its  establish- 
ment was  to  introduce  landlocked  salmon  in  the  Rangeley  Iiakes. 
The  diminution  in  numbers  of  bluebacks  was  in  direct  ratio  to  the 
increase  in  numbers  of  salmon.  The  salmon  now  abound  in  those 
lakes.  The  bluebacks  are  no  more,  and  not  only  that,  but  trout  have 
decreased  in  numbers  notwithstanding  the  bounteous  annual  plants 
of  young. 
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A  curious  phenomenon  was  connected  with  the  disappearing  blue- 
backs.  The  original  blueback  never  attained  a  size  over  9  or  10  inches 
in  length;  or  much  over  one*fourth  of  a  pound  in  weight.  In  1895 
the  smelt  was  first  introduced,  and  it  increased  in  numbers  rapidly, 
so  that  in  10  yaars  these  little  fish  fairly  swarmed  in  the  lake  and  in 
the  spring  breeding  season  they  were  washed  up  in  windrows  on  the 
shore,  much  to  the  annoyance  of  those  living  near  the  shore,  owing  to 
the  stench  of  rotting  fish.  After  the  introduction  and  increase  in 
number  of  the  smelts,  occasionally  a  large  blueback  was  caught  on  a 
hook,  that  is,  a  fish  that  would  weigh  a  pound  or  more,  and  in  the  fall 
seasons  of  1901  to  1904  in  Rangeley  Stream  the  few  bluebacks  that 
were  found  there  by  the  State  fish  hatchery  operations  were  all  lai^ge 
ones,  weighing  from  1  to  2  pounds  or  more.  Since  then  no  bluebacks, 
to  the  writer's  knowledge,  have  been  taken  in  Rangeley  waters,  and 
he  has  endeavored  to  keep  in  touch  with  the  matter.  The  increase  in 
size  of  the  few  remaining  bluebacks  is  ascribed  to  the  smelts  upon 
which  they  probably  subsisted. 

The  reports  of  the  State  fish  commissioners  of  New  Hampshire 
indicate  that  on  April  26,  1878,  3,000  and  again  on  June  3,  1879, 
4,000  young  bluebacks  were  planted  in  Sunapee  Lake. 

They  have  never  given  evidence  of  their  presence  in  the  lake, 
unless  the  white  trout  of  that  lake  are  the  results  of  those  plants, 
which  was  at  one  time  contended  by  some.  This  will  be  discussed  in 
connection  with  the  latter. 

White  Trout  {ScUvdinus  aureolus). 

Description. — The  "white  trout''  of  Simapee  Lake  is  one  of  that 
group  of  salmonid  fishes  properly  known  as  chairs,  of  which,  in  this 
country,  the  common  trout  {Salvelirms  fontinalis)  is  the  best-known 
member.  It  is  closely  related  to,  if  not  specifically  identical  with, 
the  European  charr  otherwise  known  in  this  country  by  the  German 
name  ''saibling''  {Sdlvelinus  alpinus),  and  very  close  to  the  only 
charr  occurring  on  the  Pacific  coast  of  the  United  States,  Salvdinus 
hairdii  (8.  malma  Jordan  and  Evermann  in  "Fishes  of  North  and 

Middle  America'')- 

The  Alpine  charr  occurs  throughout  central  and  northern  Europe, 
to  some  extent  in  the  British  Isles,  as  nominal  species,  varieties  or 
forms  of  8ak)dinu8  alpinus,  and  in  closely  related  or  identical  forms 
in  Spitzbergen,  Iceland,  Greenland,  Arctic  North  America,  and 
Siberia.  Many  forms  of  the  saibling  have  been  described  as  distinct 
species,  but  the  supposed  distinctive  characters,  upon  study  of  an 
increased  amount  of  material,  have  been  found  to  be  only  individual 
variations.  On  the  other  hand,  some  forms  have  been  found  to 
possess  differences  that  are  group  variations  more  or  less  local  in 
character  which  may  be  of  specific  value. 
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The  difficulty  with  which  such  value  is  determined  among  these 
fishes,  however,  is  well  illustrated  in  the  case  of  the  white  trout  of 
Simapee  Lake,  which  was  at  first  and  at  the  same  time  pronounced 
by  two  eminent  ichthyologists  to  be  the  common  trout.  Later  by 
one  it  was  said  to  be  the  European  saibling,  and  by  the  other  the  blue- 
back  trout  of  Rangeley  Lake,  some  of  which  had  been  planted  in  the 
lake.  The  latter  at  that  time  considered  the  '^blueback"  identical 
with  the  saibling  forms  occurring  from  New  England  through  Quebec, 
Labrador,  and  Greenland,  but  possibly  not  indigenous  to  Sunapee 
Lake.  The  other  stoutly  maintained  that  'Hhe  affinities  of  this  form 
are  closer  to  the  saibling  by  the  way  of  an  Atlantic  steamer  than  by 
way  of  Greenland  and  Iceland . ' '  The  same  form,  however,  was  known 
in  Floods  Pond,  Me.,  long  before  the  saibling  eggs  from  Europe  were 
received  in  this  country.  Again,  the  second-mentioned  authority  later 
pronounced  the  Sunapee  white  trout  a  species  new  to  science  and 
described  it  under  the  name  of  Salvelinus  aureolus,  and  the  first 
authority  described  two  smaller  forms  as  Salmo  {Salvelinus)  agassizii 
and  Salvelinus  marstonij  respectively.  On  top  of  aU  this  one  of  the 
most  distinguished  ichthyologists  in  this  country,  and  one  with 
whom  the  describer  agreed,  decided  that  S,  agassizii  was  only  a  local 
variety  of  the  common  trout  (S.  fontinalis)y  notwithstanding  not 
only  its  difiPerence  in  shape  and  color,  but  the  fact  that  it  was  said 
to  possess  teeth  on  the  *^hyoid  bone,"  or  '^root  of  the  tongue,"  a 
difference  that  was  supposed  to  distinguish  the  saibling  forms  from 
the  common  charr  {S .  fontinulis) . 

Notwithstanding  the  absence  of  prominent  structural  differences, 
there  is  a  question  whether  it  is  not  well  to  recognize  slight  differ- 
ences of  that  kind  in  connection  with  those  of  size,  color,  and  habits, 
at  least  locally  constant  and  fixed.  It  has  been  said  that  species 
are  not  entities  and  that  the  term  is  only  an  expression  of  our  igno- 
rance. So  it  might  be  said  of  many  other  things  and  terms.  The 
writer  can  not  subscribe  to  this  view,  but  regards  the  use  of  specific 
as  well  as  other  terms  used  in  classification  as  expressive  of  what  is 
known. 

Classification  is  not  wholly  theoretical  and  of  use  to  the  taxono- 
mist  alone.  It  is  of  practical  use  to  the  fish  culturist.  It  is  of  value 
to  him  to  know  that  one  form  attains  only  a  small  size  and  ascends 
streams  to  spawn,  and  that  another  form  reaches  a  weight  of  6  to  8 
pounds  and  spawns  on  shoals  in  the  lake,  and  to  have  names  by 
which  to  distinguish  them.  From  the  fish-cultural  standpoint,  based 
upon  what  is  known  of  the  fish,  these  two  forms  are  or  should  be 
regarded  as  distinct  species  in  order  that  the  fish-cxdtural  distribu- 
tion may  be  rational.  But  if  the  transfer  of  the  one  form  from  its 
habitat  to  the  habitat  of  the  other  results  in  the  change  of  the  structure, 
color,  and  size  of  the  fish  to  that  of  the  occupant  of  the  water  to  which 
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it  is  transferred,  the  distinctive  names  are  no  longer  of  any  use.  A 
knowledge  of  the  conditions  of  the  respective  habitats  alone  becomes 
essential  to  the  successful  resiQts  in  the  fish-ciQtural  distribution  of 
the  fish. 

It  is  therefore  very  desirable  for  fish  culturists  to  know  whether 
the  comparatively  insignificant  little  bluebacks  of  Rangeley  Lakes 
transplanted  into  Sunapee  Lake  became  the  large,  important  iood 
and  game  fish  of  the  latter  lake.  The  protracted  and  animated  dis- 
cussions of  this  question  in  various  sportsman's  journals  and  other 
pubUcations  never  settled  the  question,  nor  can  it  ever  be  positively 
determined.  All  that  can  be  done  now  is  to  deduce  approximate 
probabilities  from  the  known  facts  bearing  on  the  matter. 

Occurrence  in  Suv/ipee  Lake, — ^The  reports  of  the  New  Hampshire 
Fish  and  Game  Commissioners  indicate  that  on  April  26,  1878,  and 
again  on  June  13,  1879,  3,000  and  4,000  yoxmg  bluebacks  were, 
respectively,  planted  in  Sunapee  Lake,  surely  a  small  number  from 
which  to  expect  immediate  extensive  residts. 

According  to  Dr.  John  D.  Quackenbos,"  as  far  as  is  known  the 
first  specimens  of  this  new  fish  to  be  distinguished  from  the  well- 
known  forms  were  taken  in  Sunapee  Lake  during  the  summer  of 
1881.*     The  fish  taken  weighed  from  2  to  3  pounds  each.     Dr. 

a  The  Sunapee  Saibling:  A  fourth  New  England  variety  of  Salveliniu.  Transactlona  New  York  Acad* 
emy  of  Science,  vol.  xu,  1893,  p.  140. 

b  In  Forest  and  Stream,  Dec.  18, 1890,  p.  435,  Dr.  T.  H.  Been  adduces  evidcDoe  that  the  white  trout  to 
Indigenous  to  the  lake,  from  informatifm  furnished  him  by  Commissioner  Hodge.  CommlssioDer  Hodge 
was  an  earnest  advocate  of  the  idea  that  it  was  native  and  the  various  disputants  discredited  Uiis  evi- 
denoe.  While  it  has  not  been  admitted  in  the  discussion  of  the  trout  in  this  paper  as  positively  authentic, 
it  is  in  line  with  what  has  been  stated  regarding  what  usually  occurs  when  a  strange  fish  is  discovered 
(p.  124).    Dr.  Dean  writes: 

«DuriDg  a  visit  to  New  Hampshire,  in  October  of  this  year,  the  writer  first  met  his  firiend  and  oorre- 
spondent,  Col.  Elliott  B.  Hodge,  a  gentleman  whose  name  is  throughly  identified  with  fish  culture  and 
protection  in  the  State  which  he  lojrally  serves  as  fish  and  game  commissioner.  We  were  at  Plymouth 
and  Sunapee  Lake  together,  and  discussed  many  objects  of  mutual  interest,  among  them  the  golden  trout, 
wliich  Col.  Hodge  first  brought  to  the  notice  of  ichthyologists  and  which  was  introduced  to  the  geueral 
public  through  the  columns  of  Forest  and  Stream.  From  him  I  learned  many  iuteresting  things  relative 
I  to  the  history  and  habits  of  the  new  trout,  and,  as  they  have  an  important  bearing  upon  the  inquiry  now 

being  made  into  the  relationship  of  the  golden  trout  to  the  introduced  saibling,  I  think  this  an  opportune 
time  for  making  the  information  public. 

"Mr.  Pike,  who  was  bom  and  brought  up  at  Sunapee  Lake,  says  that  about  25  years  ago  he  and  his 

father  saw  a  great  school  of  trout  in  the  lake.     They  caught  a  good  many  of  them,  but  never  looked  for 

them  again,  because  they  supposed  it  to  be  a  mere  chance  occurrence. 

"  Mr.  Nat.  Lear,  of  Newbury,  N.  H. ,  told  CoL  Hodge  that  when  they  were  building  the  CoDoard  &  CIar«- 

I  mont  Railroad,  In  1872,  shortly  aftw  the  Introduction  of  smelt,  he  and  some  others  were  catchiag  smelt 

I  at  the  mouth  of  Beech  Brook  one  night  <this  brook  Is  a  tributary  of  Sunapee  Lake),  when  they  saw  what 

I  they  supposed  to  be  a  large  sucker  and  dipped  it  up.    It  proved  to  be  a  white  trout  of  4  pounds,  and  looked 

to  him,  as  he  remembers  it,  just  like  the  aweolus,  which  he  has  seen  since.    It  was  very  white  and  silvery. 
"Mr.  Moses  Gould,  of  Bradford,  N.  H.,  who  was  one  of  the  earliest  ttoat  fishermen  on  the  lake,  and 
!  fished  from  boyhood,  claims  that  in  1873  he  caught  two  large  trout  of  this  kind  in  Sunapee  and  showed 

!  them  to  a  number  of  persons  as  a  very  peculiar  trout. 

*' About  1873  or  1874  Thomas  Roach  caught  two  trout  through  tlie  ice  in  Sunapee,  one  of  which  weighed 
more  than  7  pounds.  Up  to  1871  Sunapee  Lake  was  practically  unknown  as  a  fishtaig  lake  for  trout,  and 
there  were  scarcely  any  boats  on  the  lake.  The  little  fishing  that  was  done  was  chiefly  for  pickerel.  No 
one  fished  in  deep  water  for  trout  until  their  accidental  discovery  in  great  depths  about  1881  or  1882.  The 
aureolfu,  being  a  very  late  spawner,  came  onto  the  shoals  at  a  time  when  there  was  little  cr  no  travel  aoras 
the  lake. 

"A  Mr.  Peabody  stated  that  in  1881  or  1882  he  saw  a  big  scheol  of  suckers  on  the  shoals  south  of  Loan 
Island,  Sunapee  Lake.    Of  oourse  there  is  little  doubt  that  these  were  golden  trout" 
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Quackenbos  states  (loc.  cit.)  that  in  the  two  following  years,  1882 
and  1883,  a  sufficient  number  were  taken  to  excite  comment.  In 
October,  1885,  Col.  Elliott  Hodge,  then  State  fish  and  game  commis- 
sioner of  New  Hampshire,  had  his  attention  called  to  the  fish,  acci- 
dentally discovered  in  vast  numbers  on  a  ^'mid-lake  rocky  shoal/' 
He  wrote  to  Dr.  Quackenbos:  ''I  can  show  you  an*  acre  of  these 
trout,  hundreds  of  which  wiU  weigh  from  3  to  8  pounds  each.  I 
could  never  have  believed  such  a  sight  possible  in  New  Hampshire." 

Thus  it  appears  that  three  years  after  the  first  lot  of  bluebacks 
were  planted  specimens  were  taken  weighing  2  and  3  pounds  and 
stiU  more  and  larger  ones  in  the  next  few  years.  In  five  or  six  years 
at  most  they  occurred  in  prodigious  numbers,  "hundreds  of  which 
would  weigh  from  3  to  6  pounds  each." 

Taking  into  consideration  the  probable  abundance  of  food  in  the 
form  of  smelts,  it  would  not  be  surprising  that  in  6  years  the  fish  might 
attain  6  pounds  or  more  in  weight,  allowing  an  average  increase  of  1 
pound  to  the  year,  which  is  a  stated  estimate  for  the  common  trout 
under  favorable  conditions.  But  when  the  abundance  of  predaceous 
fishes  like  the  common  trout,  landlocked  salmon,  perch,  and  others, 
are  taken  into  consideration,  it  might  be  doubted  that  in  that  length 
of  time  such  a  multiplication  of  the  species  would  result  from  such 
a  small  plant  as  7,000,  even  under  the  most  favorable  of  other  condi- 
tions, especially  when  the  extinction  of  the  blueback  in  the  Rangeley 
Lakes,  as  has  been  pointed  out,  is  doubtless  due  to  landlocked 
salmon. 

The  Rangeley  blueback  has  been  planted  in  various  other  lakes  of 
Maine  and  New  Hampshire  where  the  conditions  were  apparently 
fully  as  favorable  for  it  as  Sunapee  Lake,  and  none  has  since  been 
reported.  This,  however,  does  not  prove  that  Sunapee  is  not  an 
exception,  but  is  collateral  evidence.  Furthermore,  the  same  white 
trout  has  been  discovered  in  other  New  Hampshire,  Maine,  and 
Vermont  waters  where  no  red,  white,  or  blue  trout  has  ever  been 
planted  and  where  they  could  not  gain  access  from  their  native  waters 
save  through  the  instrumentality  of  man;  and  it  is  not  impossible 
that  it  may  yet  be  found  in  waters  where  it  is  not  at  present  recognized. 
The  later  discoveries  just  referred  to  do  not  prove  that  the  Sunapee 
white  trout  did  not  result  from  the  blueback  introduction,  but  are 
evidence  to  the  contrary,  showing  that  there  is  no  necessity  to 
account  for  its  presence  in  Sunapee  Lake  by  man's  intervention. 
There  is  no  record  of  the  introduction  of  any  other  fish  than  the  blue- 
back  which  could  possibly  account  for  ite  presence.  It  has  been 
absolutely  proved  that  none  of  the  products  of  European  saibling 
eggs  ever  reached  Sunapee  Lake.  If  not  a  blueback  or  a  saibling, 
and  not  indigenous,  where  did  it  come  from  t 
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The  fact  that  it  was  ''never  observed"  prior  to  this  time  may  be 
a  matter  of  not  recognizing  it  as  distinct  from  the  common  trout, 
or  as  Dr.  Quackenbos  suggests  Goc.  cit.),  ''in  the  ignorance  of  the 
few  who  in  old  times  may  ever  have  seen  it,  and  who  cared  for 
nothing  beyond  the  fact  that  it  was  good  to  eat. " 

It  is  quite  possible  that  before  the  smelts  were  introduced  the 
Sunapee  white  trout  was  small  like  the  blueback  of  Rangeley  Lakes, 
on  that  account  never  taking  the  hook  and  never  observed,  as  it  did 
not  ascend  the  brooks  to  spawn;  and  that,  like  that  species,  it  did 
not  attain  a  lai^e  size,  until  after  the  introduction  of  smelts,  owing 
to  scarcity  of  food  conducive  to  such  growth.  But  there  is  no  way 
to  prove  this. 

That  a  fish  may  exist  in  a  body  of  water  for  many  years  without 
becoming  generally  known  is  not  so  strange  as  at  first  thought  it 
seems.  Many  resident  fishermen  and  even  nonresident  anglers  have 
caught  at  times  fish  that  were  more  or  less  strange  in  appearance. 
In  such  cases  they  discuss  the  identity  among  themselves  and  per- 
haps come  to  the  conclusion  that  it  is  a  freak  form  of  some  other  fish, 
which  it  to  some  extent  resembles.  When  not  accounted  for  in  that 
way  it  is  usually  ascribed  to  hybridization,  or  if  a  fish  with  which 
they  are  not  familiar  has  been  introduced  it  is  likely  to  be  considered 
that  form.  But  seldom  is  it  suggested  that  it  is  a  hitherto  unrecog- 
nized species,  and  usually  instead  of  sending  it  to  some  competent 
authority  for  identification  it  is  taken  home  and  eaten  or  given  to 
the  cat  or  hens.  But  when  some  more  observing  person  detects  a 
hitherto  unrecognized  fish,  many  others  remember  that  they  have 
caught  the  same  thing  at  one  time  or  another.  Of  course  there  are 
instances  of  forgotten  or  accidental  introductions  of  fish  which  when 
discovered  can  not  be  definitely  accounted  for,  but  in  most  instances 
such  can  be  determined.  The  white  trout,  for  instance,  was  at  first 
thought  by  some  to  be  the  result  of  a  plant  of  some  fish  from  the 
St.  Johns  River,  an  account  of  which  is  given  by  Dr.  Quackenbos  (loc. 
cit.).  But  it  is  well  known  that  no  such  fish  occurs  in  the  St.  Johns 
River,  and  it  was  finally  decided  that  the  supposed  St.  Johns  River 
fish  were  landlocked  salmon  from  Grand  Lake  stream,  Maine. 

Hahits  and  food. — ^The  habits  of  the  American  saibling  are  essen- 
tially like  those  of  their  European  congener.  They  are  what  may  be 
termed  deep-water  fiahes,  at  least  in  the  southern  part  of  their  geo- 
graphical range,  occurring  in  shallow  water,  as  a  rule,  only  when  the 
water  is  cool,  principally  in  the  fall  breeding  time  and  early  spring. 
Occasionally  in  summer  one  may  be  seen  at  the  surface  in  early  even- 
ing or  on^a  cool,  cloudy  day,  but  it  apparently  does  not  remain  there 
long.  Such  appeara^ces  at  the  surface  seem  to  be  on  account  of 
insects  upon  which  the  fish  occasionally  feeds. 
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Deep  water  in  this  section  is  affected  undoubtedly  on  account  of  its 
coolness,  as  in  the  far  north  the  fish  are  found  not  only  in  shallow  lakes 
but  in  streams.  The  saibling  of  the  far  north  and  as  fax  south  as 
southern  Labrador  and  Newfoundland,  and  perhaps  the  north  side  of 
the  Gulf  of  St.  Lawrence,  in  common  with  the  "brook  trout,"  has 
searrun  forms,  as  have  the  saiblings  (S.  ha/irdii  and  S.  malma)  of  the 
Pacific.    Li  fact,  in  those  regions  they  are  best  known  as  "sea  trout." 

That  the  "sea^running"  habit  is  not  possessed  by  the  more  southern 
forms  is  easily  accounted  for  by  the  remoteness  of  their  habitats  from 
the  sea  and  the  obstructions  in  the  waterways. 

The  food  of  the  different  forms  varies  according  to  locality  and 
size  of  the  fish.  Li  localities  where  fish  are  stated  to  their  maw  and 
taste,  such  form  their  principal  sustenance.  They  feed  to  some 
extent  upon  insects,  especially  the  larval  or  aquatic  forms. 

An  article  by  S.  Garman  ia  a  sportsman's  journal  in  1891  says: 
' '  In  New  England  the  habits  of  the  saibling  would  seem  to  be  the  same 
as  on  the  other  side  of  the  Atlantic.  Of  such  as  were  examined  the 
stomachs  were  filled  with  small  fishes,  mainly  smelt,  and  in  several 
cases  with  spawn." 

The  larger  white  trout  examined  by  the  writer  at  Stmapee  Lake 
always  contained  smelts  when  there  were  any  stomach  contents  at  aU. 
Several  ranging  from  6i  to  SJ  inches  in  length  caught  at  The  Hedge- 
hog in  about  90  feet  of  water  also  contained  smelts. 

The  following  observations  on  very  young  white  trout  were  made 
in  1910.  April  23,  along  the  shore  of  Soo-nipi  Park,  principally  over 
coarse  gravel  and  over  sand  beach  near  the  gravel,  several  young  were 
seen  and  four  of  them  caught,  each  about  1  inch  long.  When  dis- 
turbed they  would  swim  and  dart  about,  hesitating  to  go  far  into 
deep  water.  But  if  they  went  toward  shore  they  would  not  conceal 
themselves  tmder  the  gravel,  but  seemed  to  depend  for  protection 
upon  darting  and  dodging,  at  which  they  were  qidte  adept.  Appar- 
ently becoming  tired,  however,  they  swam  more  slowly  and  were 
easily  caught.  Their  stomachs  contaiaed  larval  diptera  (Chirone- 
mus)  and  some  minute  crustaceans  {Entomostrdca).  April  28,  at  the 
head  of  Pike  Brook  deadwater,  eight  specimens  1  to  1-^  inches  long 
were  caught.  Their  stomachs  also  contained  principally  Chironemua 
larva. 

The  breeding  habits  also  vary,  as  they  do  in  the  European  saibling. 
Some  forms  ascend  streams  in  the  fall  to  spawn,  others  spawn  upon 
shoals  in  the  lakes. 

The  white  trout  of  Stmapee  Lake,  during  the  summer  months, 
resides  in  depths  of  from  60  to  90  or  100  feet,  where  the  temperature 
is  in  the  neighborhood  of  60®  F.  or  less.  Li  the  spring  it  occurs  in 
shallow  water  about  the  shores  axid  is  often  caught  from  the  wharves 
and  piers.    In  the  early  part  or  middle  of  October  it  appears  on  a 
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shoal  near  the  entrance  to  Sunapee  Harbor,  to  spawn,  and  the  run 
continues  approximately  one  month.  This  seems  to  be  the  only 
spawning  place  in  the  lake.  At  least,  in  the  search  that  has  been 
made  for  other  grounds,  none  has  been  found.^  This  is  the  shoal 
where  the  fish  was  discovered  in  such  numbers  by  Commissioner  Hodge. 
The  shoal  consists  of  coarse  gravel  and  sand  thickly  interspersed  with 
bowlders  of  various  sizes,  and,  as  has  been  previously  mentioned,  is 
contiguous  to  deep  water.  The  water  on  the  shoal  varies,  of  course, 
with  the  level  of  the  lake,  but  it  averages  from  a  foot  to  6  or  8  feet  is 
depth  in  places.  A  phenomenon  was  noticed  on  the  shoal  which  may 
account  for  the  peculiar  suitability  of  the  place  for  a  spawning  ground 
of  the  fish;  that  is,  whenever  a  light  breeze  is  blowing  from  any 
quarter,  even  from  the  side  most  protected  from  the  wind,  there  is 
always  a  perceptible  current  across  the  reef,  and  at  times  quite  strong, 
in  the  same  general  direction  of  the  wind.  The  temperattire  of  the 
water  at  the  beginning  of  the  breeding  season  is  from  40°  to  45^  and 
later  about  33**. 

In  the  spawning  runs  males  at  first  predominate.  The  action  of  the 
fish  on  the  ground  has  not  been  fully  observed,  or,  if  observed,  has 
not  been  described.  Such  observatioxis,  however,  are  difi&cult,  owing 
to  the  fact  that  the  runs  occur  at  night.^ 

The  following  table  shows  catches  by  night  on  "The  Reef"  during 
the  month  of  October,  1910,  showing  the  proportion  of  males  to 
females : 


Date. 

Total. 

MateB. 

Femakfl. 

1 

Date. 

Total. 

Mala. 

FemalM- 

Oct.  21 

7 

12 
49 
40 

}           06 

6 
11 
37 
30 

61 

1 

1 

12 
10 

46 

Oct.  29 

23 

30 

46 

}      » 

6 

a 

40 

24 

31 

:s 

26 

1  Nov.  1 

27 

28 

Up  to  the  29th  females  were  in  the  minority  and  during  the  lattor 
part  of  the  month  greatly  predominated.  This  may  be  due  to  the 
fact  that  the  males  running  first  were  nearly  all  caught. 

a  In  the  American  Angler  of  Feb.  19, 1887,  Dr.  Quackenbos  stated  that  In  the  previous  fall  the  *'oqua^ 
trout/'  as  he  termed  it  was  observed  to  attempt  osoent  of  the  inlets  in  company  with  the  common  trout 

During  the  search  for  other  spawning  grounds  of  white  trout  on  Oct  18, 1910,  two  individuals,  of  one-^ 
and  U  pounds,  respectively,  were  taken  in  gill  nets  set  near  the  mouth  of  Pike  Brook,  and  on  Oct.  8  aii>l  % 
1911 ,  a  pair,  male  4  and  female  5}  pounds,  was  caught  hi  gill  nets  sunk  to  the  bottom  in  about  30  feet  of  water, 
in  Blodgetts  Cove  not  very  remote  from  the  brook. 

b  In  Forest  and  Stream  of  Dec.  18, 1890,  quoting  Commissioner  Hodge,  Dr.  Bean  says:  <<The  goldeo  tzwit 
have  sometimes  come  on  the  spawning  shoals  by  the  ton  at  a  time.  They  do  not  pair  to  any  noticesbl' 
extent,  and  a  female  is  sometimes  attended  by  five  and  six  males.  They  make  no  nest,  but  move  around 
continuously  like  lake  trout.  The  lake  trout  voids  the  Qggs  by  rubbing  the  belly  over  the  coarse  rocics,  hivi 
the  males  sometimes  lean  down  on  top  of  the  females.  At  Loon  Island  shoals  the  fish  have  spsvoed  is 
waters  so  shallow  that  their  backs  were  not  covered.  The  tisuol  depth  ranges  from  6  inohes  to  4  or  5  feet, 
but  some  of  the  large  ones  doubtless  spawn  in  deep  water." 
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A  female  is  stated  to  average  about  1,200  ova  to  the  pound  of  fish. 
From  fish-cultural  operations  it  is  observable  that  the  eggs  are  not 
always  deposited  at  once,  more  than  one  and  sometimes  several  strip- 
pings  being  required  to  get  all  of  the  eggs.  While  this  may  possibly 
be  due  to  the  abnormal  conditions  incident  to  their  retention  in  live 
cars,  it  is  probably  a  natural  condition. 

It  is  stated  that  white  trout  have  been  taken  weighing  as  high  as  8 
and  even  10  pounds,  but  the  largest  of  authentic  record  known  to  the 
writer  was  7  pounds.  The  average  size  of  those  taken  by  the  Bureau 
fish  culturists  in  the  fall  of  1911  is  estimated  to  be  about  1  pound, 
but  there  were  some  much  larger  and  many  considerably  smaUer 
than  this. 

It  is  not  known  how  long  after  hatching  the  young  remain  upon 
the  shoal,  but  in  summer  young  white  trout  of  only  a  few  inches  in 
length  are  taken  on  the  same  grounds  with  the  large  fish. 

CuUfwre, — ^In  the  reports  of  the  State  commissioners  no  comments 
are  made  regarding  the  spawning  of  white  trout  until  the  report  of 
1889,  where  it  is  stated  that  200,000  were  planted  in  May  and  June, 
and  ''the  aureolus  were  late  in  coming  on  their  spawning  beds;  still 
a  fair  number  were  taken,  considering  the  weather. "  The  report  for 
1890  says  that  the  fish  came  on  their  spawning  grounds  early  in  October 
and  that  100,000  e^s  were  taken.  The  report  for  1891  says:  "The 
aureolus  came  on  their  spawning  beds  in  October  in  laige  numbers 
and  many  more  were  secured  than  last  year."  The  report  for  1893 
has  the  following:  ''  Of  the  aureolus  more  than  twice  the  number  were 
taken  [than  last  year],  148  having  been  procured  in  one  day.  Owing 
to  the  fact  that  a  large  percentage  were  male  fish,  the  amount  of 
spawn  taken  was  but  little  over  twice  that  laid  down  last  year,  being 
105,000  last  year  and  218,000  this  year." 

The  succeeding  reports  state  in  tables  the  number  of  fish  planted 
and  distributed.  From  these  reports  it  appears  that  the  State  com- 
mission took  the  first  white  trout  eggs  in  the  fall  of  1887  and  made 
the  first  plant,  as  previously  mentioned,  in  1888.  The  State  commis- 
sion operated  at  Sunapee  Lake  until  about  1900,  and  in  that  time 
planted  985,000  fry.  In  1902  the  United  States  Bureau  of  Fisheries 
assumed  the  work  as  a  field  station.  The  first  plant  was  made  by  the 
Bureau  in  1903,  and  the  operations  were  continued  until  1911.  The 
detailed  lists  of  distribution  in  the  reports  of  the  Bureau  show  that 
in  this  time  1,079,873  young  white  trout,  mostly  fry,  were  planted  in 
the  lake.  There  are  several  years  of  which  the  State  reports  give  no 
records,  presumably  because  no  fish  were  planted. 

The  table  following  shows  the  plants  of  fry  in  each  year  by  the 
State  and  Federal  hatcheries. 

97706**— 13 6 
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BT  NEW  HAMPBHIRS. 

1888 200,000 

1889 260,000 

1891 70,000 

1892 105,000 

1894 200,000 

1897 70, 000 

1898 90, 000 


Total 986,000 


BT  BUREAU  OF  FISHERIES. 

1903 -. «21,Q25 

1904 16,000 

1905 157,499 

1906 % 213, 163 

1908 191, 736 

1909 229,736 

1910 171,029 

1911 79, 685 


Total 1,079,873 


In  1890,  90,000  were  planted  by  the  State  in  other  waters  but  none 
m  Sunapee.  The  total  number  planted  in  Sunapee  Lake  from  1888 
to  1911,  inclusive,  according  to  these  figures,  is  2,064,873. 

The  records  of  Mr.  James  D.  De  Rocher,  of  the  United  States  Fish- 
eries station  at  Nashua,  who  has  been  in  chaise  of  the  Sunapee  Lake 
field  station  since  1904,  show  the  catches  of  white  trout  in  each  year 
as  indicated  in  the  following  table: 

Catches  op  Whttb  Trout  in  Sunapee  Lake. 


Year. 


igo4 

1906 

1906 

1907 

1908 

1909 

1910 

1911 

Total 


Total 
trout. 


360 
721 
770 
614 
655 
374 
300 
706 


4,500 


Mates. 


207 
461 
500 
S95 
390 
164 
171 
416 


2,704 


Fematoa. 


153 
260 
270 
219 
265 
210 
129 
200 


1,796 


takfln 


275,000 
349,800 
374,400 
200,786 
372,084 
302,050 
195,660 
370,300 


2,530,070 


It  is  variously  claimed  and  disclaimed  that  the  white  trout  are 
increasing  in  number.  There  was  a  great  falling  off  in  the  catch  of 
1904  over  previous  catches  by  the  State  commission,  but  this  may 
have  been  due  to  imperfect  or  incomplete  methods  of  catching  them, 
or  bad  weather.  In  1905  the  catch  about  doubled  that  of  the  year 
before.  In  1906  there  was  an  increase  of  49.  In  1907  it  fell  off  56, 
but  rose  again  in  1908  by  an  increase  of  41  over  1907.  In  1909  it 
dropped  again  to  281  less  than  the  year  before  and  in  1910  to  74  less 
than  1909,  but  1911  brought  it  up  to  within  64  of  the  1906  catch, 
the  lai^est  of  the  eight  years.  Yet  there  was  a  vacillating  decline 
from  1906.  The  increase  in  1911  was  encour^ing,  as  it  possibly 
indicates  an  increase  that  may  be  maintained.  But  if  the  fish  are 
increasing  in  numbers  they  are  decreasing  in  size.  It  is  only  neces- 
sary to  refer  to  the  commissioners'  reports  of  the  early  status  of  this 
fish  in  Sunapee  Lake  and  compare  it  with  Mr.  De  Bocher's  statement, 
supported  by  his  records,  to  substantiate  this  view. 


•  Indndea  4,200  flnferilDgs. 
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Mr.  De  Kocher  states  that  when  he  first  took  up  his  work  there 
the  fish  would  run  2  and  3  pounds  on  the  average  and  larger  ones 
up  to  7  pounds  were  often  caught,  but  now  they  do  not  average  over 
H  pounds,  although  some  larger  ones  are  still  taken. 

An  increase  in  numbers  is  possible  through  the  larger  numbers 
planted  and  the  decrease  in  the  number  of  landlocked  salmon.  But 
the  chinook  salmon  is  a  menace.  A  number  of  instances  are  reported 
where  small  white  trout  have  been  found  in  chinooks'  stomachs. 
That  this  salmon  has  had  no  very  apparent  effect  upon  the  trout  is 
probably  due  to  the  comparatively  recent  increase  in  numbers  and 
size  of  the  chinook.  The  writer  ventures  to  predict  that  if  the  chinook 
continues  to  increase  in  numbers  the  white  trout  will  again  decrease. 
The  same  may  be  said  of  an  increase  in  the  number  of  landlocked 
salmon.  This  has  been  discussed  in  another  place  and  need  not  be 
repeated  here. 

Ohariuierigtics. — ^All  of  the  saibling  group  are  readily  distingtiished 
superficially  from  the  ccrmmon  or  "native"  trout  by  the  absence  of 
rivulation  on  the  back  and  usually  by  the  more  slender  form.  The 
common  trout  at  all  ages  possess  the  rivulations.  The  presence  of 
basibranchial  or  so-called  "hyoid"  teeth  also  is  a  distinguishing 
characteristic  in  New  England,  but  farther  north,  as  in  Labrador,  a 
fish  supposed  to  he  S.fantindlis,  having  the  rivulations  or  wavy  bars 
on  the  dorsal  and  caudal  fiins,  at  least  has  been  found  to  have  teeth 
on  the  ''root  of  the  tongue"  or  basibranchials.  This  is  the  case  with 
the  type  specimens  of  8.  hvdsonicys,  and  this  form  (S,  hudsonicys 
Suckley  or  perhaps  more  correctly  S,  canadensis  Hamilton  Smith)  on 
that  account,  perhaps,  should  stand  as  a  good  species  or,  if  inter- 
gradations  are  found,  at  least  as  a  subspecies. 

While  it  is  comparatively  easy  to  distinguish  the  common  trout 
from  the  saiblings,  it  is  rather  a  difficult  matter  to  distii^uish  the 
species  of  the  group.  If  they  were  not  so  closely  related,  it  would 
have  been  easy  to  decide  whether  the  Sunapee  white  trout  was  a 
Rangeley  blueback  or  not.  Dr.  Bean  distinguished  Salvdinus  aure- 
clus  from  S.  oquassa  by  the  following  differences: 

SUNAPEB  TROUT.  BLUEBACK. 

1.  Anal  m,  8 Anal  m,  10. 

2.  Immature  9  inches  in  length Mature  9  inches  in  length. 

3.  Color  of  back  in  young,  numerous  dark  blotches Back  uniform  steel  blue. 

4.  Embryo  with  white  lines  at  the  upper  and  lower  edges  No  such  white  lines. 

of  caudal. 

5.  Spawns  in  lake  on  shoals Spawns  in  streams. 

6.  Gill  rakers  shorter  and  usually  less  numerous  and  almost  More  numerous  and  not 

always  curled.  curled. 

The  first  difference  will  not  serve  to  distinguish,  as  S.  aureolus  some- 
times has  10  anal  rays^  but  in  general  it  is  of  significance,  especially 
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when  taken  with  other  apparent  differences,  that  the  usual  anal-fin 
formula  in  S.  aureolua  is  9,  that  of  8.  oquassa  10  or  11. 

The  second  distinction  does  not  now  obtain,  for  mature  9-inch 
aurecHus  have  been  observed  and  oquasaa  is  known  to  reach  the  size 
of  the  average  aureclvs. 

The  third  is  of  no  value,  as  it  is  comparing  an  immature  or  young 
fish  with  a  mature  adult. 

The  fourth  is  of  Uttle  value,  as  it  refers  to  a  character  that  was 
observed  in  8.  aureclus,  but  its  absence  in  8.  oquoMa  was  conjec- 
tured. 

Fifth.  The  place  of  spawning  is  obviously  not  a  specific  distinction. 

Sixth.  The  gill  rakers  of  the  large  specimens  of  8.  oquassa  do  not 
differ  in  number,  length,  or  in  curling  and  other  distortions  from  the 
Sunapee  white  trout. 

Having  weighed  and  found  most  of  these  supposed  differences 
wanting,  it  remains  to  point  out  the  real  differences,  if  any  exist. 
The  most  conspicuous  external  difference  is  t>f  color,  and  that  is  not 
very  pronoimced.  The  spots  are  more  numerous  and  smaller,  and 
the  under  side  of  the  pectoral  fin  has  a  narrow  margin  of  white  in 
oguassa.  While,  as  before  stated,  the  oquassa  occasionally  has  as 
few  as  9  rays  in  the  anal,  it  more  often  has  10  or  11,  and  aureohis 
never  has  been  found  to  have  1 1 ,  and  only  rarely  10.  Comparing  two 
male  specimens  each  of  the  two  species,  the  oqruissa  apparently  has 
a  somewhat  longer  head  and  snout.  More  careful  ex-amination  of  a 
larger  number  of  specimens  each  might  either  reveal  more  differences 
or  reduce  the  forgoing  to  naught.  The  young,  even  in  the  fry  stage, 
are  usually  easily  distinguished  from  the  common  trout  by  fewer 
parr  marks. 

Propagation, — The  European  saibling  has  been  successfully  culti- 
vated for  many  years,  and  judging  from  the  experience  in  hatcheries  in 
Maine,  as  related  by  Mr.  Merrill  in  a  letter  to  Dr.  Quackenbos,^  the 
young  of  the  white  trout  could  be  easily  reared  to  yearlingSy  if 
desired,  in  artificial  inclosures.     Mr.  Merrill  states: 

At  Green  Lake  the  temperature  of  the  water  runs  high  in  the  spring,  and  much  loce 
has  been  occasioned  thereby  among  the  brook  trout  fry,  but  the  saibling  have  in  such 
ca^es  remained  perfectly  healthy.  My  experience  in  rearing  this  fish  has  been 
extremely  satisbctory,  and  I  believe  it  to  be  one  of  the  best  subjects  for  the  fish  cul- 
turist  among  our  Salmonidse,  especially  where  the  fry  are  reared  to  the  yearling  stage, 
as  is  generally  done  in  Maine.  The  eggs  that  I  received  last  winter  hatched  well,  and 
the  try  in  the  early  stages  of  development  displayed  wonderful  hardiness  under  the 
most  trying  circumstances. 

The  brook  trout  during  the  spring  suffered  from  warm  water,  the  temperature  rising 
to  65^  F.  soon  after  they  hatched.  The  loss  was  considerable,  but  the  saibling  fry 
were  not  affected  by  this  high  temperature.    *    *    * 


<s "  The  American  S*lblin«/'  etc.    Second  Aimaal  Report  of  the  Cgmmiwrionwe  of  Ptaheries,  Quam  and 
Forests  of  New  York  for  18M,  p.  185-191. 
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In  conridentkin  of  the  experience  which  I  have  had  with  the  Americta  saiblii^,  I 
would,  select  it  in  preference  to  uty  other  fifh  if  I  deaited  a  salmonoid  to  rear  from  fry 
ftnd  obtain  the  best  reeiUta  in  aize  and  percentage  matured. 

Grayling  (ThymaUtia  montanus). 

The  Montana  grayling  originally  existed  only  in  the  tributaries  of 
the  Missouri  Ktver  above  Grand  Falls.  The  United  States  Biuean 
of  Fisheries  first  b^an  successful  prop^ation  of  the  grayling  in  1897, 
at  Bozeman,  Mont.,  irnder  the  superintendencj  of  Dr.  James  A. 
Henshall.  It  was  at  the  Bozeman  station  that  the  grayling  planted 
in  Sunapee  waters  originated.  The  habits  of  this  graylhig  are 
described  by  Dr.  Henshall  as  follows: 

The  Montana  grayling  prefers  ewift,  clear  streams  of  pure  water,  with  gravelly  or 
sandy  bottom.  It  ia  quite  gregariouB,  lying  in  schools  in  the  deeper  pools,  in  plain 
sight,  and  not,  like  the  trout,  concealed  under  bushee  or  overhanging  banks.  In 
search  of  food,  which  consists  principally  of  insects  and  their  larvie,  it  occasionally 
extends  its  rai^  to  streams  strewn  with  bowlders  and  broken  rocke.  The  &y  subust 
on  minute  crustaceans,  aa  EnloTnottraea,  and  for  seizing  the  minute  onanisms  is  (ur- 
niahed,  like  the  lake  whitefish  fry,  with  two  sharp  retione  teeth  in  the  upper  jaw. 

The  grayling  spawns  on  gravelly  shallows,  and  Dr.  Henshall  says 
that  it  will  go  long  distances,  if  necessary,  to  find  suitable  spawning 
grounds,  even  passing  throi^h  laige  lakes  to  the  inlets. 


Fio.  3.— OrarllDg. 

Regarding  its  game  and  food  quaUties,  Henshall  is  quoted  as 
follows ; 

The  Montana  grayling  is  a  moat  graceful  aitd  beautiful  fish,  whose  dunty  and  lovely 
proportions  and  exquisite  coloration  must  be  viewed  freeh  from  its  native  waters  to  be 
appreciated  properly.  Aa  a  food  fish  it  ia  fully  as  good  aa  the  trout,  and  to  my  taste 
better.  Its  flesh  is  firm  and  flaky,  very  white,  and  of  a  delicate  flavor,  as  might  be 
expected.  As  a  game  fieh  it  is  the  equal  of  its  congener,  the  red-throat  trout,  and 
when  hooked  breaks  water  repeatedly  in  its  efforts  to  escape,  which  the  trout  seldom 
does.  It  takes  the  artificial  fiy  eagerly,  and  if  resisted  at  the  first  cast  will  rise  again 
and  again  from  the  depths  of  the  pool,  whereas  tiie  trout  will  seldom  rise  the  second 
time  to  the  same  fly  without  a  rest. 

The  United  States  Biu-eau  of  Fisheries  report's  of  the  distribution  of 
fishes  show  that  the  following  plants  of  grayling  were  made  in  Sunapee 
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waters:  In  the  tributaries  of  Sugar  River,  in  1904,  10,000;  in  1906, 
in  Sunapee  Lake,  15,000;  and  again  in  Sunapee  Lake,  in  1907, 
40,000,  ag^egating  65,000.  There  is  no  evidence  that  these  plants 
were  successful. 

Sunapee  Lake  and  Sugar  River  are  surely  not  suitable  waters  for 
the  fish,  according  to  Dr.  HenshalFs  statement  r^arding  its  require- 
ments. The  conditions  of  the  tributaries  of  Sugar  River  referred  to 
are  not  known  to  the  writer.  Should  the  grayling  become  acclimated 
in  these  waters,  it  could  hardly  do  any  harm,  as  it  is  mainly  an  insect 
feeder,  and  does  not  attain  a  large  size. 

Smelt  (Osmerus  mordax). 

The  common  smelt  is  primarily  an  anadromous  marine  fish,  the 
geographical  range  of  which  is  from  Labrador  south  at  least  to  New 
Jersey,  and  it  has  been  recorded  from  the  Delaware. 

It  abundantly  ascends  the  St.  Lawrence  River,  the  rivers  of  New 
Brunswick,  Nova  Scotia,  Maine,  and  New  Hampshire,  to  some  extent 
the  streams  of  Massachusetts,  Rhode  Island,  Connecticut,  New  York, 
and  formerly  New  Jersey,  especially  in  the  latter  State  the  Raritan 
and  Passaic  Rivers.  Even  now  brooks  of  Long  Island  are  said  to  be 
frequented  by  smelt. 

The  smelt  is  of  considerable  commercial  importance  throughout  its 
present  geographical  distribution,  as  caught  in  traps,  weirs,  seines, 
and  in  the  winter  through  the  ice  with  hook  and  line.  Throughout 
its  range,  at  least  as  far  southward  as  Massachusetts,  it  has  become 
landlocked;  that  is,  in  times  past,  some  have  remained  in  fresh-water 
lakes  and  ponds  and  formed  a  fresh-water  race,  which  in  breeding  time 
continues  its  anadromous  habit  of  ascending  tributary  streams  when- 
ever possible,  from  its  fresh-water  sea.  In  a  few  ponds,  however,  it 
spawns  along  the  shores  among  the  sedges  and  water  plants.  It  has 
even  been  claimed  that  smelt  eggs  have  been  obtained  from  deep 
water,  attached  to  sticks.  This,  however,  is  probably  due  to  a  mis- 
taken identification  of  the  objects. 

Fresh-^ivater  races. — In  many  lakes  there  are  apparently  two  distinct 
races  of  smelts,  which  possibly  may  be  distinct  species.  In  fact,  the 
fresh-water  smelt  may  be  specifically  or  subspecifically  distinct  from 
the  marine  form,  or  there  may  be  many  distinct  species  in  fresh  waters, 
as  a  number  of  lakes  produce  smelts  which,  in  the  absence  of  sufiicient 
material  examined,  seem  to  differ  from  the  smelts  of  other  fresh  waters. 
Cope  long  ago  described  two  Maine  lake  forms  as  distinct  species, 
which  have  since  been  recognized  in  the  books  as  subspecies  of  the 
marine  smelt.  But  the  differences  are  sufficient  to  constitute  distinct 
species,  at  least  until  intergrading  forms  have  been  discovered. 
.  Therefore  it  is  possible  that  the  fresh-water  smelts  should  all  be 

I  considered  one  or  the  other  of  Cope's  species;  but  inasmuch  as  one  of 
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these,  at  least,  differs  from  some  other  fresh-water  smelts  as  much  as 
it  does  from  the  marine  smelt,  it  seems  more  likely  to  confuse  than  to 
clear  up  the  matter  to  transfer  and  apply  names  indiscriminately 
without  sufficient  data  upon  which  to  base  conclusions. 

The  two  apparent  fresh-water  races,  previously  alluded  to,  may  be 
only  apparent  on  account  of  this  same  lack  of  knowledge.  The  ap- 
parent differences  are  those  principally  of  size  and  habits  and  to  some 
extent  structure,  so  far  as  examination  of  specimens  has  proceeded. 
In  a  number  of  Maine  lakes  there  are  (apparently)  two  distinct  sizes, 
with  somewhat  different  breeding  and  feeding  habits.  One  size  reaches 
a  length  of  at  least  15  inches  and  a  weight  of  a  pound,  and  even  larger 
ones  have  been  reported.  The  smaller  one  existing  in  the  same  lake 
seems  not  to  reach  a  larger  size  than  5  or  6  inches  at  most,  as  indicated 
by  those  constituting  the  breeding  runs  in  the  streams.  The  time  of 
spawning  differs  more  or  less.  The  height  of  the  period  of  the  larger 
form  being  at  least  a  month  earlier  than  the  smaller  one.  The  smaller 
one  usually  ascends  the  streams  as  soon  as  they  are  free  from  ice,  or  a 
little  later.  The  larger  one  is  known  to  ascend  them,  in  some  localities 
at  least,  before  the  ice  is  out. 

In  those  lakes  where  there  is  apparently  such  an  extreme  difference 
in  size,  only  the  larger  form  is  caught  with  hook  and  line  in  summer 
and  through  the  ice  in  winter,  this  being  due  to  the  difference  in  feed- 
ing habits,  the  large  smelt  subsisting  mainly  upon  smaller  fish,  for 
the  most  part  young  smelts  and  the  smaller  form.  The  small  smelt 
subsists,  so  far  as  at  present  ascertained,  almost  wholly  upon  minute 
crustaceans.  This  characteristic  feeding  habit  obtains,  however,  only 
where  the  two  apparently  widely  distinct  forms  exist,  as  in  some  lakes, 
Sunapee  for  instance,  even  little  smelts,  only  4  or  4^  inches  long  are 
taken  on  worm  and  fish  bait. 

Then,  again,  there  are  lakes  and  ponds  where  the  two  distinct  sizes 
do  not  seem  to  exist  and  the  smelts  are  of  practically  a  uniform  size 
in  the  one  pond,  differing  in  size  variously  from  those  of  other  ponds, 
according  to  the  pond;  and  some  of  the  ponds  are  closely  connected 
with  lakes  in  which  the  two  sizes  exist,  others  are  far  remote  from 
other  ponds  with  smelts. 

Some  of  the  large  and  deep  lakes  contain  only  tiny,  transparent 
smelts,  sexually  mature  when  only  2  or  2^  inches  long;  whUe  in  a 
neighboring  body  of  water,  at  least  within  the  same  county,  a  much 
smaller  pond  contains  smelts  6  or  8  inches  long.  Also  there  is  an 
instance  of  a  very  large  lake  containing  the  two  apparent  extreme 
sizes,  with  a  tributary  pond,  the  connecting  stream  of  which  is  not 
over  one-half  mile  long  but  at  present  obstructed  by  a  dam,  in  which 
the  smelts  are  uniformly  of  from  2  to  3  inches  in  length  and  sexually 
mature.  Thus  it  appears  that  the  smelt  question  is  at  present  a  very 
puzzling  one,  especially  regarding  their  specific  identity,  and  they 
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afford  a  good  example  of  the  importance  to  fish  culture  of  accurate 
classification.  If  the  large  smelts  are  specifically  distinct  from  the 
small  oneS;  and  will  attain  a  large  size  wherever  successfully  intro- 
duced, and  the  small  ones,  when  transferred  to  any  larger  lake,  or  one 
of  more  suitable  conditions  for  growth,  do  not  attain  a  large  size,  the 
purpose  of  the  transplanting  will  decide  which  form  to  select  and 
propagate.  If  the  fish  is  desired  as  a  commercial  food  fish,  without 
regard  to  the  possible  consequences  to  other  fishes,  the  large  form 
should  be  chosen.  If  a  food  supply  for  Salmonid»  or  other  game  and 
food  fishes  is  desired,  the  small  form  would  be  the  proper  one. 

It  may  be  said,  however,  that  further  investigation  may  show  that 
all  of  these  differences  of  sizes,  feeding,  and  breeding  are  simply 
due  to  the  peculiar  conditions  of  the  lake  in  which  the  smelts  occur, 
and  that  the  young  of  the  large  form  planted  in  one  body  of  water 
might  not  attain  to  more  than  the  transparent  2  or  3  inch  size, 
and  the  young  of  the  latter  size  transplanted  into  another  lake  might 
reach  the  12  to  15  inch  size.  There  are  a  few  instances  of  smelt 
occurrence  that  tend  to  support  this.  One  large  lake  in  Maine  con- 
taining the  two  extreme  sizes  of  4  to  6  inches  and  from  10  to  15 
inches  in  length  has  two  tributary  bodies  of  water  in  which  smelts 
occur.  In  one,  previously  mentioned,  a  pond  of  an  area  of  some- 
thing over  1  square  mile  and  a  greatest  depth  of  30  or  40  feet,  the 
smelts  are  not  over  3  inches  in  length,  and  in  the  other,  a  much 
larger  and  deeper  pond,  receiving  the  waters  of  two  other  large 
ponds,  there  are  again  two  sizes  of  smelts,  the  larger  size,  however, 
not  growing  as  large  as  in  the  main  lake.  The  smelts  in  these  two 
tributary  waters,  on  the  theory  that  the  fresh-water  smelts  are 
derived  from  the  marine  form  and  not  vice  versa,  doubtless  originated 
in  the  smelt  of  the  main  lake,  which  itself  originated  in  the  smelt 
that  ascended  from  the  sea.  Yet,  in  the  absence  of  positive  knowl- 
edge, it  is  best  to  regard  the  foregoing  apparent  conditions  and 
attendant  possibilities  in  the  propagation  and  transplanting  of 
smelts. 

The  only  waters  in  New  Hampshire  of  which  there  is  record  of 
indigenous  fresh-water  smelt  are  Winnepesaukee  and  its  connected 
waters.  From  these  waters  the  smelt  has  been  successfidly  intro- 
duced into  various  other  New  Hampshire  lakes  and  ponds.  It  is 
stated  regarding  the  smelt  of  these  original  waters  that  this  peculiar 
condition  exists:  namely,  while  in  Winnepesaukee  itself  the  smelt 
is  seldom  over  4  inches  long,  in  the  tributary  smaller  ponds  it  attains 
a  length  of  6  or  7  inches  or  more. 

HaMts. — ^The  fresh-water  smelt  in  the  summer  months  affect 
rather  deep  water,  or  cool  water,  which  in  the  larger  lakes  varies 
in  depth  from  60  to  100  feet  or  such  a  matter.     It  does  not  thrive 
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in  shallower  ponds  unless  the  water  is  cool  enough  for  them,  but  is 
known  to  occur  in  ponds  not  over  30  or  40  feet  in  depth. 

As  has  already  been  stated,  the  food  of  the  smelt  varies  according 
to  the  size  of  the  fish,  and  it  may  be  added,  according  to  age.  Its 
strong  sharp  teeth  on  the  jaws  and  tongue  indicate  its  carnivorous 
propensities,  while  its  comparatively  close-set  gillrakers  suggest 
rather  minute  planktonic  food  at  certain  stages  of  its  growth  at 
least. 

The  young  subsist  largely  upon  animalcules,  such  as  minute 
crustaceans  which  usually  abound  in  most  fresh  waters.  The  larger 
smelts  appear  to  eat  small  fish  and  principally  their  own  young, 
excepting  in  the  smaller  sizes  of  adults  previously  referred  to. 

Wliile  the  smelt  inhabits  the  deeper,  cooler  waters  most  of  the 
year,  it  occasionally  comes  to  the  surface  on  calm  cloudy  days  or 
in  the  edge  of  the  evening  and  moves  about  in  various  sized  schools, 
often  with  noses  out  of  the  water,  frequently  leaping  from  the 
water  or  rolling  out  porpoise-like.  So  far  as  has  been  observed, 
however,  it  is  only  the  young  and  smaller  sizes  that  do  this.  The 
significance  of  tliis  habit  is  not  known.  It  may  be,  as  suggested 
by  the  size  of  the  fish,  for  feeding,  as  it  is  under  just  such  conditions 
as  exist  when  smelts  school  that  minute  Crustacea,  etc.,  are  par- 
ticularly abundant  at  the  surface. 

The  writer  never  observed  smelts  in  Sunapee  Lake  schooling  at 
the  surface  in  this  way  and  could  not  learn  that  others  had  observed 
them.  The  fact  that,  as  previously  mentioned,  Sunapee  Lake 
smelts,  even  the  smallest  adult  sizes,  take  a  baited  hook,  suggested 
that  adult  smelts,  although  smaU,  did  not  feed  exclusively  upon 
such  fine  objects,  but  fish  ranging  from  a  little  over  1  inch  to  a  little 
over  5  inches  in  length,  taken  in  Sunapee  Lake,  were  found  to  subsist 
largely  upon  Entomostraca,  although  some  insects  were  found  and 
in  two  instances  smelt  eggs.  The  latter  are  referred  to  on  another 
page.  As  was  to  be  expected,  the  fish  taken  at  spawning  time  did 
not  contain  so  much  food  as  later  in  the  season. 

Every  spring  after  the  ice  leaves  the  lake  and  the  freshets  in  the 
brooks  have  subsided  the  smelts  usually  begin  to  ascend  the  streams 
to  spawn.  The  "run"  is  as  a  rule  by  night,  although  on  excep- 
tionally dark  days  a  ''run"  of  smelts  has  been  known  to  occur. 
They  ascend  the  streams  to  various  distances  from  the  mouth,  and 
the  spawn  is  deposited  upon  and  adheres  to  stones,  sand,  moss, 
sticks  or  any  other  object  with  which  it  comes  in  contact.  As 
before  stated,  the  large  smelts,  where  the  *'two  sizes"  exist,  run 
first,  and  in  lakes  there  the  sizes  vary,  but  have  no  distinct  line  of 
demarcation,  the  larger  ones  are  said  to  run  first  and  usually  the 
majority  of  the  first  runs  are  males. 
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The  male  fish  is  easily  distinguished  from  the  female  even  in  the 
dart,  by  touch,  when  first  removed  from  the  water,  being  profusely 
covered  with  tiny  tubercles,  which  feel  much  like  fine  sand. 

In  1910  the  first  run  of  smelts  occurred  in  Pike  Brook  on  the 
night  of  April  13.  The  runs  continued  to  increase  in  numbers  of 
fish  until  the  19th,  on  which  night  the  smelts  fairly  swarmed  in  the 
brook.  The  runs  continued  constantly  large  until  the  25th,  when 
they  rapidly  decreased  in  numbers  untU  the  night  of  April  30,  when 
only  a  few  stragglers  were  observed  in  the  brook.  After  April  21 
those  remaining  in  the  pools  decreased  in  numbers.  For  some- 
time, however,  the  brook  was  so  high  and  roily  that  had  there  been 
smelts  there  they  could  not  have  been  seen.  Subsequently  the  only 
smelts  observed  during  the  daytime  were  not  over  a  dozen  in  each 
of  the  two  pools  mentioned  on  the  22d  and  23d,  only  one  smelt  on 
the  24th,  and  a  small  school  in  the  hatchery  pool  on  the  25th. 

It  has  been  generally  supposed  that  smelts  invariably  return  to 
the  lake  on  the  night  of  their  ascent,  after  spawning.  The  writer's 
observations  on  the  marine  smelt  in  small  coastwise  brooks  revealed 
that,  when  undisturbed  during  the  night,  large  numbers,  if  not  all^ 
remained  in  the  brook  the  next  day,  and  often  some  smelts  lingered 
in  the  brooks  long  after  the  spawning  season  was  over,  becoming 
emaciated  and  weak.  Those  remaining  after  the  spawning  season, 
so  far  as  examined,  always  proved  to  be  males.  These  facts  led  to 
the  suspicion  that  possibly  fresh-water  smelts  might  have  a  similar 
habit;  and  at  Sunapee  Lake  it  was  found  to  be  a  fact  that  if  the 
smelts  were  imdisturbed  during  the  night  before,  the  next  day 
large  numbers  were  found  along  Pike  Brook  as  far  up  as  they  could 
ascend,  but  mostly  congregated  in  the  deeper  pools.  On  April  16, 
1910,  notwithstanding  the  fact  that  there  was  some  ''dipping''  during 
the  first  of  the  night  before  at  the  mouth  of  the  brook,  schools  of 
smelts  were  foimd  all  along  the  brook,  from  just  below  the  hatchery 
up  200  or  300  yards,  in  every  little  pool,  and  the  same  conditions 
obtained  on  the  17th.  On  the  20th  smelts  were  observed  in  the  pools, 
but  there  were  not  as  many  as  could  have  been  expected  from  the  run 
of  the  night  before.  After  the  20th  no  large  numbers  were  observed 
during  the  day,  but  groups  of  a  few  or  individuals  here  and  there  were 
sometimes  seen. 

It  was  observed  that  they,  sometimes  at  least,  begin  to  feed  before 
descending  to  the  lake.  On  April  20,  in  a  large  deep  pool,  some  smelts 
appeared  to  be  feeding,  moving  moderately  here  and  there  as  though 
picking  up  or  looking  for  something  floating  in  the  water.  In  the 
afternoon  the  writer,  using  a  tiny  hook  with  a  small  piece  of  earthworm 
for  bait,  caught  six  of  the  smelts,  which  proved  to  be  spent  or  partly 
spent  males,  still  having  rather  large  milts.  Two  were  4,  one  4^,  two 
^i,  and  one  4f  inches  in  length.    There  were  many  more  bites,  but 
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the  fish  could  not  be  hooked.  Some  of  the  fish  would  come  up  to  the 
bait  slowly,  open  their  mouths  and  take  it  in ;  some  would  dart  at  it 
quite  smartly;  some  would  not  notice  it  unless  it  were  moYing  rapidly; 
and  some  would  pay  no  attention  to  it  whatever.  The  latter  were  the 
larger  smelts.  The  stomachs  of  three  of  the  larger  fish  caught  con- 
tained smelt  eggs  and  several  insect  larvsS;  apparently  mosquito. 

The  spawning  period  varies  from  three  to  sis  weeks  at  Sunapee, 
lasting  on  an  average  not  over  a  month  at  most.  The  runs  gradually 
increase  in  numbers  of  smelts  to  the  height  or  middle  of  the  season, 
then  rapidly  decrease  in  number  of  individuals.  No  smelts  were 
actually  seen  leaving  the  brooks  until  April  18,  when  some  were 
reported  to  be  drifting  tail  first  out  of  the  mouth  of  King  Hill  Brook 
at  8.30  p.  m.  It  is  possible  that  they  were  really  an  in-run  that  set- 
tled back  toward  the  lake  upon  the  approach  of  the  observer.  On 
April  24;  well  up  Pike  Brook;  at  9.30  p.  m.,  a  good  many  smelts  were 
evidently  running  downstream  head  first,  but  at  the  mouth  smelts 
were  streaming  in  in  large  numbers.  At  no  other  times,  however, 
were  any  seen  actually  descending  the  brook,  although  a  decreasing 
number  was  observed  in  the  brook  each  successive  day  until  May  1. 
But  there  was  plenty  of  time  in  which  they  could  have  migrated 
unobserved. 

After  the  spawning  period  for  some  days,  even  weeks,  many  dead 
and  dying  smelts  are  found  at  the  surface  and  washed  on  the  beach, 
bearing  no  lesions  or  marks  of  injury.  It  was  formerly  thought  that 
perhaps  it  was  due  to  the  exhaustion  and  starvation  of  the  spawning 
period;  which  causes  them  to  succumb  to  slight  changes  of  tempera- 
ture, or  inability  to  obtain  sufficient  food  soon  enough  to  enable  them 
to  recuperate.  But  throughout  the  season  more  or  less  dead  of  various 
sizes  and  ages  are  found  washed  up  on  the  beaches.  At  Sunapee 
Lake  some  dead  and  dying  adult  fish,  ranging  in  length  from  3^  to  7 
inches,  were  observed  near  the  mouths  of  brooks  during  the  spawning 
season.  Such  fish,  however,  did  not  occur  there  in  such  large  num- 
bers as  have  been  observed  in  other  waters  during  and  following  the 
spawning,  and  young  and  adults  were  found  throughout  the  seasons 
of  1910  and  1911. 

Seldom  were  any  lesions  observable  and  those  at  any  time  present 
were  usually  a  congestion  about  the  vent,  which  was  occasionally 
accompanied  by  a  growth  of  fungus  in  the  same  place.  This  condi- 
tion was  rendered  insignificant  as  a  result  of  the  spawning  function 
alone,  as  a  number  were  found  in  October  in  a  like  condition.  That 
the  death  at  spawning  time  was  only  coincident  was  indicated  by 
the  finding  of  several  of  them  that  were  not  quite  ripe  and  some 
ripe  fish  that  had  not  been  into  the  brooks;  and  young  or  yearling  fish, 
2i  to  3  inches  long,  were  also  found  at  the  beginning  of  Uie  spawning 
season. 
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A  few  instances  of  dead  fish  that  had  evidently  been  in  the  brook 
were  noted.  They  were  spent,  and  their  stomachs  contained  smelt 
eggs  besides  insects.  This  fact  indicates  that  the  death,  even  at 
spawning  time,  perhaps  could  not  be  ascribed  to  weakness  from 
starvation,  especially  when  the  dead  and  dying  fish  that  had  not 
entered  the  brook  were  found  to  contain  some  food. 

The  dead  and  dying  fish  picked  up  on  the  beaches  were  more 
numerous  during  the  spring  and  fall  than  in  the  summer.  This  may 
be  due  to  the  fact  that  smelts  reside  mostly  in  deep  water  during  the 
warmer  months,  and  though  they  die  in  those  months  they  would  be 
quickly  snapped  up  by  trout  and  salmon.  It  may  indicate  that  in 
the  fall,  as  the  water  becomes  cooler,  the  fish  approach  the  surface 
and  perhaps  the  shore,  as  indicated  by  the  presence  of  insects  in  the 
stomachs  of  those  examined. 

The  presence  of  dead  smelts  along  the  beaches  could  not  be  con- 
nected with  any  sudden  change  of  temperature,  although  they  usually 
and  most  abundantly  appeared  during  or  shortly  after  strong  winds. 
The  latter  probably  accounts  only  for  their  being  washed  up,  although 
possibly  smelts  swimming  in  shallow  water  might  be  washed  up  and 
thus  killed  by  the  heavy  seas  raised  by  the  strong  winds.  But  this 
would  not  account  for  those  found  when  there  had  been  no  strong 
winds.  Intestinal  parasites  were  found  in  many  but  not  all  of  the 
October  smelts  examined,  but  this  partial  freedom  from  parasites 
seems  to  eliminate  them  as  a  factor  in  the  mortality. 

Therefore,  the  cause  of  death  of  so  many  smelts  throughout  the 
season  is  as  yet  unsolved.  After  all,  those  found  dead  on  the  shores 
or  floating  at  the  surface  are  few  compared  with  the  multitudes  that 
live  in  the  lake,  and  it  is  perhaps  quite  natural  that  there  should  be 
deaths  due  to  obscure  causes,  as  among  higher  animals. 

EflForts  were  made  night  and  day  to  ascertain  if  there  were  any  pecu- 
liar habits  or  movements  connected  with  the  spawning.  The  follow- 
ing is  a  detailed  accoxmt  of  the  observations  made: 

The  first  observations  were  made  on  the  night  of  April  15,  1910, 
when  smelts  were  found  making  their  way  some  distance  above  the 
mouth  of  the  brook  at  the  outer  edge  of  the  beach.  After  reaching  the 
head  of  the  channel  they  seemed  to  have  some  hesitation  about 
entering  the  dead  water  above,  swimming  back  for  a  short  distance 
several  times  before  going  in.  But  this  action  may  have  been  due 
wholly  or  in  part  to  the  lantern  or  the  writer  standing  near  the  place. 
Whenever  startled  by  anyone  approaching  the  brook  they  would  run 
down  a  short  distance,  but  when  "dipped"  at  with  nets  they  strove 
to  get  upstream  even  in  the  face  of  much  splashing  of  the  water  with 
the  feet  while  standing  in  the  brook. 

During  the  day  of  April  16,  in  one  pool  the  smelts  occupied  an  eddy 
between  two  currents,  circling  about  in  the  eddy,  but  not  heading  in 
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definite  order,  sometimes  downstream,  sometimes  up,  and  sometimes 
crosswise,  and  often  some  heading  in  one  direction  and  some  in  another. 
In  another  pool  above  this  a  school  occupied  an  eddy,  swimming  about 
irregularly  and  slowly  to  some  extent,  and  generally  rather  stationary 
or  drifting  irregularly,  but  with  their  heads  generally  toward  the  slow 
return  current  at  almost  right  angles  to  the  bank. 

In  another  pool  a  school  started  by  the  writer's  step  on  the  bank 
darted  downstream  as  far  as  a  shoal  ripple,  then  slowly  retmmed  with 
heads  all  directed  upstream,  some  smelts  above  others,  but  all  in  the 
same  direction.  The  smelts  when  undisturbed  did  not  all  occupy  the 
same  level  in  the  water;  some  were  near  bottom  and  some  farther  up 
in  the  water,  even  at  times  near  the  surface,  but  they  were  all  the 
time  rising  and  settling  again,  swimming  back  and  forth  individually 
and  to  some  extent  collectively  but  irregularly  in  the  latter  case. 
There  was  no  evidence  that  they  were  at  this  time  spawning.  In  the 
first  pool  mentioned  a  few  eggs  were  seen  attached  to  dead  leaves, 
moss,  and  sticks,  but  they  were  white  and  may  have  been  extruded 
when  the  fish  were  disturbed  the  previous  night  by  dipping.  Further 
observations  show  that  the  smelts  very  slowly  moved  about  in  the 
eddy  in  a  comparatively  large  "circle"  or  rather  eUipso,  but  in  a  very 
irregular  manner. 

Two  smelts,  one  large  and  the  other  small,  were  seen  to  come  rather 
quickly  to  the  surface  together,  breaking  water  with  their  backs. 
Probably  this  was  not  significant,  as  no  more  were  seen  to  do  it,  or 
anything  like  it,  during  a  long  watch.  No  evidence  of  pairing  was 
observed. 

Later  in  another  place  a  small  school  of  smelts  was  seen  Ijong  at  the 
foot  of  a  pool  in  which  was  considerable  current.  They  were  comparar 
tively  motionless,  just  above  a  shallow  ripple,  heads  all  upstream, 
merely  drifting  from  side  to  side,  when  with  one  or  two  quick  fiirts  of 
the  tail  they  kept  themselves  from  going  backward.  They  scarcely 
moved  upstream  at  all  at  any  time,  and  when  there  was  such  a  move- 
ment it  was  only  on  the  part  of  one  or  two  of  them,  not  the  whole 
school. 

At  9  p.  m.  the  smelts  had  mostly  gone  out  of  the  deep  holes  and 
were  scattered  along  the  brook,  generally  on  the  ripples,  but  on  the 
morning  of  April  17  the  schools  were  all  in  the  deep  holes  where 
they  were  seen  during  the  day  before. 

On  the  night  of  April  18  the  writer  observed  some  smelts  in  the 
brook  by  the  hatchery  that  were  evidently  spawning,  making  no 
attempt  to  go  farther  up  the  brook.  There  were,  however,  others 
above  and  some  running  up  by  them.  Those  watched  were  in  shallow 
water  on  sand,  fine  gravel,  and  pebbles  and  headed  upstream  where 
the  current  ran  quickest,  but  nearer  shore  they  would  lie  on  the 
bottom  with  their  heads  in  no  particular  direction.     Sometimes 
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they  were  so  near  shore  that  their  backs  were  nearly  out  of  water. 
There  were  some  rather  quick  movements  made  by  those  in  quick 
water,  but  evidently  for  the  purpose  of  maintainijig  their  position 
where  they  were  swingij^g  from  side  to  side  but  not  going  forward, 
sometimes,  however,  turning  and  running  down  or  to  one  side  a 
short  distance.  But  those  in  the  still  water  lay  comparatively  quiet, 
some  of  them  actually  resting  on  the  bottom,  but  they  all  moved 
about  to  a  slight  degree. 

On  the  night  of  April  19  further  observations  were  made  on  the 
smelts  that  fairly  swarmed  in  Pike  Brook.  They  did  not  seem  to 
be  disturbed  by  lantern  light  but,  of  course,  it  is  possible  that  their 
movements  may  have  been  more  or  less  modified  by  it.  No  very 
peculiar  movements  were  observed.  There  appeared  to  be  no  pair- 
ing, each  fish  lying  by  itself,  quietly  on  the  bottom,  slightly  on  its 
side  in  a  sort  of  curve.  Sometimes  one  would  lie  near  another  and 
occasionally  one  would  dart  forward  under  the  edge  of  a  partly 
submerged  sod. 

During  the  day  of  the  20th  the  smelts  were  all  in  pools,  usually 
stationary  with  heads  pointed  upstream,  occasionally  swimming  a 
little  and  now  and  then  turning  to  one  side  or  downstream. 

Dining  the  day  of  the  22d  a  f  air-«ized  school  was  seen  in  the  pool 
by  the  hatchery,  but  there  was  none  in  the  deep  pool  where  they 
were  caught  with  hook.  There  were  three  or  four  "scattering" 
smelts  in  other  places.  In  the  night  the  fish  were  scattered  mostly 
in  shallow  and  quick  water.  Some  that  were  probably  spawning 
were  observed.  There  was  one  group  of  8  or  10  or  more  individuals 
side  by  side  and  before  and  behind,  in  rather  quick  water,  neither 
going  forward  or  backward,  but  swinging  back  and  forth  with  the 
current  like  a  bunch  of  moss,  those  ahead  with  a  slighter  motion 
than  those  farther  behind.  A  few  others  in  pairs,  or  single,  were  in 
stiller,  shallow  water  apparently  spawning,  moving  about  slightly 
but  usually  with  head  upstream.  There  was  some  current  here. 
They  seemed  to  some  extent  to  lie  on  their  sides,  and  they  moved  up 
into  shallower  water  until  their  noses  were  out  of  water  on  the 
gravel.  One  fish  got  on  top  of  a  stone  with  half  of  its  body  out  of 
water  and  stayed  there  some  time  without  seeming  to  mind  it.  There 
seemed  to  be  no  contact  of  bodies  except  apparently  accidentally  or 
incident  to  the  swinging  or  waving  in  the  current.  On  the  other  side 
of  the  brook  on  a  rather  steep  slope  of  sand  and  clay  bank  in  shallow 
water,  quite  a  number  were  seen  likewise  stationary.  Their  move- 
ments were  similar  to  the  others  just  previously  mentioned.  No 
lantern  was  used  in  watching  the  first  two  lots  mentioned.  While 
the  smelts  mentioned  remained  stationary,  many  others  were  shoot- 
ing up,  over,  and  among  them  on  their  way  up  the  brook. 
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There  was  a  good  run  on  April  23.  At  8  p.  m.  some  up  under  the 
overhanging  bimk  on  a  steep  shelving  bottom  were  watched.  Their 
heads  were  upstream  and  they  were  swinging  or  waving  from  side 
to  side,  their  bodies  occasionally^  perhaps,  brushing  against  a  neigh- 
bor, but  no  other  contact  was  noticed  and  apparently  no  pairing  or 
any  approach  to  it  took  place. 

The  smelts  constituting  the  run  of  the  night  of  April  13  were  said 
to  be  '4arge  "  fish,  but  most  of  those  of  April  15,  as  shown  by  measure- 
ment of  over  100,  ranged  from  4^  to  5  inches,  and  there  was  only 
one  of  the  latter  length.  Those  taken  on  the  night  of  April  17 
ranged  from  4i  to  8J,  although  the  majority  were  from  4J  to  6 
inches  in  length.  While  the  larger  fish  were  always  present,  the 
proportion  was  somewhat  smaller  toward  the  last  of  the  season. 
This,  taken  with  the  fact  that  in  the  first  runs  male  fish  predominate, 
was  thought  to  indicate  that  the  male  averages  somewhat  larger 
than  the  female,  although  occasionally  a  female  as  long  as  8)  inches 
was  observed.  The  following  table  shows  that  males  continue  to 
predominate  during  their  breeding  season  and  that  the  smallest  fish 
caught  was  a  male  and  the  largest  a  female. 

Table  Showinq  Proportion  of  Malb  and  Fbmalb  Smblts  and  Range  in  Sizb 

OF  Each  Sbz. 


Date. 


Apr.  18 
18 
19 
24 


Total  ex- 
amined. 


493 

871 

l»33d 

213 


Males. 


466 

771 

1,000 

186 


Females. 


28 
100 
336 

27 


Slseof 
males. 


Ineha. 
4-7 
4-7 


u 


size  of 
females. 


Inches, 
4-7 
4-8i 
4-8 
3HI 


The  smelt  is  very  prolific,  aa  individual  4f  inches  long  carrying 
5,893  e^S;  as  ascertained  by  actual  coimt.  Doubtless  some  eggs 
escape  fertilization,  but  the  coimtless  numbers  of  "eyed  eggs"  ob- 
served clinging  to  moss  indicated  that  the  yield  of  the  spring  of  1910 
in  Pike  Brook  alone  would  be  a  large  one.  The  period  of  incubation 
appears  to  be  short,  the  eggs  hatching  in  from  10  to  15  days,  according 
to  the  temperature  of  the  water.  The  yoimg  are  tender,  threadlike 
creatures,  but  grow  rapidly  and  enter  the  lake  at  an  early  age. 

Enemies, -^The  smelt  is  not  free  from  enemies  even  in  the  brook, 
where  large  predaceous  fishes  can  not  enter,  but  there,  aside  from  man, 
by  far  the  most  destructive  are  minks,  sheldrakes,  kingfishers,  trout^ 
and  chubs,  all  of  which  were  at  times  observed  at  Pike  Brook  in  April, 
1910.  The  birds  and  minks  take  the  adult  smelt,  as  does  the  trout 
to  some  extent,  but  the  trout  and  chub  feed  mainly  upon  the  eggs 
and  young,  and,  as  has  been  shown,  the  smelt  is  not  averse  to  its 
own  eggs. 
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The  smelt  is  a  delicious  pan  fish  and  even  the  smallest  fried  whole, 
in  the  maimer  of  whitebait,  are  highly  esteemed.  It  is  the  natiiral 
food  of  the  landlocked  salmon,  and  the  salmon  thrives  only  where 
there  are  smelts. 

Effects  wpon  fishing  for  other  fi^h. — ^It  has  been  claimed  that  where 
smelts  abound  the  fishing  is  greatly  interfered  with;  the  fish  will  not 
take  the  fly  and  rarely  any  other  bait  than  live  smelt. 

In  a  letter  received  by  Mr.  John  W.  Titcomb,  then  fish  commissioner 
of  Vermont,  and  published  in  Forest  and  Stream  of  June  27,  1896, 
the  poor  fishing  of  the  preceding  May  at  Stmapee  Lake  was  ascribed 
to  the  smelt.  Among  other  things  the  letter  stated  that  where 
smelts  occur  a  piece  of  maple  sugar  for  bait  would  be  almost  as  effect- 
ive as  any  fish  other  than  smelt,  and  goes  on  to  say: 

There  is  no  doubt  but  that  the  smelt  is  great  food,  but  if  it  spoils  the  fishing  with 
rod  and  tackle,  where  is  its  advantage?  It  certainly  may  ruin  the  fly  fishing,  as  it 
no  doubt  does  the  bait  fishing,  to  a  very  great  extent.  There  is  no  fly  fishing  at 
Sunapee  at  all  and  the  only  way  that  it  is  accounted  for  there  is  the  smelt. 

Mr.  Titcomb,  commenting  on  the  statement,  wrote: 

It  would  be  unreasonable  to  think  of  depriving  a  body  of  water  of  desirable  fish 
food  for  the  purpose  of  forcing  a  fish  to  rise  to  the  surface  to  take  flies  or  other 
artificial  bait. 

This  id  a  very  pertinent  remark,  for  where  there  is  not  sufficient 
food  the  fish  can  hardly  attain  a  size  to  make  them  worth  catching. 
On  another  page  it  has  been  stated  that  where  insects  afford  the  only 
food  supply  trout  do  not  grow  very  large. 

It  seems  to  be  a  peculiar  trait  of  the  mind  of  man,  or  at  least 
of  the  minds  of  some  men;  to  account  for  phenomena  by  the  most 
prominent  or  conspicuous  condition  that  may  be  a  possible  cause. 
In  other  words  they  jiunp  at  conclusions  without  sufficient  verifi- 
cation. 

If  in  any  lake  the  water  is  high  or  low  and  the  fishing  good  or  poor, 
it  is  good  or  poor  because  the  water  is  high  or  low,  as  the  case  may  be. 
Good  fishing  or  poor  fishing  in  a  lake  abounding  in  or  free  from 
smelts  is  ascribed  to  the  abundance  or  lack  of  food  supply,  and  those 
persons  have  in  mind  the  one  body  of  water  and  the  immediate  con- 
ditions obtaining  there  to  base  their  conclusions  upon. 

Smelts  abound  in  Sebago  Lake,  Me.,  and  they  are  apparently  just 
as  abundant  one  year  as  another,  but  the  fishing  varies;  one  year  or 
at  one  portion  of  the  season  the  fishing  is  good,  at  another  bad. 
Which  is  the  smelt  accoimtable  for  ?  In  Sunapee  Lake  also  there  have 
been  seasons  of  good  fishiug,  notwithstanding  the  smelts,  and  there 
were  times  of  poor  fiflhing  before  Simapee  knew  the  smelt,  if  the 
reports  of  the  State  commissioners  can  be  trusted. 

As  for  fly  fishing  being  ruined  by  the  abundance  of  smelts  or  other 
food  supply,  other  waters  where  the  smelts  abound  and  where  fly 
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fishing  is  imexcelled  Aeed  only  be  cited  to  controvert  the  contention. 
One  of  these  is  Orand  Lake,  in  the  western  St.  Crobc  waters.  In  any 
body  of  water  one  principal  reason  that  fish  are  not  taken  on  the  fly 
is  that  they  are  not  fished  for  with  the  fly.  Notwithstanding  the 
prevalent  opinion  that  salmon  never  take  the  fly  in  Sebago  Lake 
owing  to  the  smelt,  whenever  anyone  has  persistently  fished  with  a 
fly  salmon  have  been  caught  by  that  means,  and  one  usually  has  to  per- 
sistently fish  by  any  method  to  laoid  many  fish.  Furthermore,  the 
writer  has  examined  hundreds  of  Sebago  salmon,  and  while  the 
majority,  when  they  contained  any  food  at  all,  have  smelt  in  their 
stomach,  many  have  been  found  having  insects  only,  and  some  con- 
taining both  insects  and  smelts  or  some  other  fish.  . 

These  remarks  apply  mainly  to  the  landlocked  salmon  and  it  may 
be  added  that  the  writer  has  still-fished  for  smelts  and  salmon  on 
the  same  'Aground"  and  used  live  smelt,  live  shiners^  and  pieces  of 
smelt  for  bait  for  salmon,  and  has  caught  just  as  many  on  shiners 
as  on  smelt  and  nearly  as  many  on  the  cut  bait  as  on  the  live  bait. 
The  scarcity  of  "native  trout"  in  Sunapee  easily  accounts  for  the 
poor  fishing  with  bait  or  fly. 

While  the  white  trout  has  been  taken  on  the  fly,  it  is  primarily  a 
deep-water  fish  and  is  taken  mainly  by  bait.  But  in  the  way  of 
bait  it  does  not  seem  to  prefer  smelts  to  some  other  bait.  Li  Floods 
Pond  in  Maine,  where  there  are  plenty  of  smelts,  a  small  piece  of 
fresh  uncooked  lobster  is  an  unexcelled  bait. 

Apropos  the  scarcity  of  native  trout  and  the  growing  scarcity  of 
white  trout,  it  might  be  well  to  say  that  which  is  su^ested  elsewhere 
in  this  report,  that  had  not  Dr.  Fletcher  in  his  (or  some  one's  else) 
wisdom  planted  smelts  ia  Sunapee  Lake,  the  trout  would  have  dis- 
appeared before  the  salmon  long  ago,  and  the  salmon  would  not  have 
lasted  as  long  as  they  have. 

Smelts  were  first  introduced  into  Sunapee  Lake  by  Dr.  Fletcher  in 
the  spring  of  1870.  These,  700  in  all,  were  obtained  in  Winnepe- 
saukee  or  a  tributary  lake.  Another  plant  of  1,000  was  made  in 
1872,  but  it  is  not  stated  from  what  water  they  were  obtained. 
The  New  Hampshire  Fish  Commissioner's  report  for  this  year  states 
that  several  smelts  were  caught  that  spring  in  a  brook  running  into 
Sunapee  Lake,  where  they  were  introduced  two  years  before,  and  in 
the  report  for  1873  it  is  said  that  smelts  were  seen  in  the  streams 
running  into  the  same  lake,  ''attending  to  their  propagating  duties.'' 
In  two  years  the  smelts  manifested  themselves  in  the  brooks  and  the 
next  year  were  there  in  apparently  increased  numbers.  In  40  years 
they  fairly  swarmed  in  the  lake;  in  fact,  they  have  abounded  there 
for  years.  While  the  adult  smelt  easily  succumbs,  its  e^s  are  hardy, 
especially  after  they  are  "eyed,"  and  may,  with  reasonable  care,  be 
transported  long  distances. 
97706o_i3 e 
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SuNFisH  (Lepomis  auritus). 

This  is  the  fish  commonly  referred  to  at  Siinapee  Lake  as  ''pumpkin 
seed,"  and  it  seems  to  be  very  abundant,  though  not  attaining  so 
large  a  size  as  it  does  in  some  waters.  In  its  young  stages  it  is  to 
some  extent  eaten  by  black  bass  and  other  fishes  occurring  in  the 
same  localities  with  sunfish.  In  its  adult  size  it  is  more  or  less  destruc- 
tive of  other  fishes,  especially  the  young,  occurring  in  thesame  localities, 
but  it  is  mainly  an  insect  feeder,  and  for  that  reason  does  little  harm. 

In  some  parts  of  the  country  large  simfish  of  this  species  are  con- 
sidered as  food  fish,  but  owing  to  their  small  size  in  Sunapee  Lake  they 
are  not  often  used  for  that  purpose. 

Throughout  the  summer  and  fall  hundreds  of  various  sizes  could  be 
seen  about  the  steamer  wharf  at  Blodgetts  Landing,  in  company  with 
some  small  black  bass. 

Pumpkin  Sekd  (Lepomis  gibbosiLs) . 

The  fish  was  not  observed  by  the  writer  in  any  of  the  Sunapee 
waters.  It  is  included  in  the  list  on  the  authority  of  Hon.  Nathaniel 
Wentworth,  who  says  it  occurs  in  Sunapee  Lake. 

This  species  is  more  properly  the  pumpkin  seed  than  the  preceding. 
It  may  be  distinguished  from  the  other  by  its  always  shorter  and 
red-margined  black  gill  flap,  smaller  mouth,  and  4  rows  of  scales  on 
the  cheeks  instead  of  7  as  in  the  other. 

Black  Bass  (Micropterusdolomieu). 

The  black  bass  is  a  member  of  the  sunfish  family  to  which  the 
previously  mentioned  sunfish  and  pumpkin  seed  belong.  It  is  there- 
fore not  a  bass.  The  only  importance  attached  to  this  fact,  so  far 
as  Sunapee  Lake  and  its  fish  and  fishing  are  concerned,  is  that  it 
accordingly  has  not  the  habits  of  a  bass.  True  basses  are  voracious, 
marauding,  devastating  pirates.  The  white  perch  is  one  of  them. 
The  black  bass,  however,  is  a  comparatively  inoffensive  citizen.  It 
has  its  faults,  and  chief  of  these  is  that  it  sometimes,  not  infrequently, 
eats  other  fishes,  but  as  will  appear  from  quotations  given  later  in 
this  paper,  this  fault  is  sometimes  a  commendable  one.  The  natural 
range  of  this  species  is  given  in  the  books  as  "from  Lake  Champlaia 
to  Manitoba  and  southward  on  both  sides  of  the  mountains  from 
James  River  to  South  Carolina  and  Arkansas.'^  It  is  justly  held  in 
high  esteem  by  all  anglers  as  a  game  filsh  and,  with  some  exceptions, 
as  a  food  fish. 

Dr.  James  A.  Henshall,  the  noted  champion  of  the  black  bass,  says 
of  it: 

The  black  bass  is  eminently  an  American  fish;  he  has  the  faculty  of  asserting  him^ 
self  and  of  making  himself  completely  at  home  wherever  placed.    He  is  plucky,  gamej 


FIBHE8  AND  FISHING  IN  BTJNAPEE  LAKE.  88 

brave,  unyielding  to  the  last,  when  hooked.  He  has  the  arrowy  rush  and  vigor  of  a 
trout,  the  untiring  strength  and  bold  leap  of  a  salmon,  while  he  has  a  system  of  fighting 
tactics  peculiarly  his  own.  I  consider  him,  inch  for  inch  and  pound  for  pound,  the 
gamest  fish  that  swims. 

It  is  unnecessary  to  say  anything  more  on  these  points.  Every 
angler  has  views  of  his  own  regarding  his  favorite  fish,  and  nothing 
can  be  said  or  written  that  will  change  his  opinion. 

Young  bass  subsist  chiefly  upon  minute  Crustacea  and  insects, 
and  as  they  increase  in  size  and  age  they  feed  upon  worms,  tadpoles, 
small  fish,  etc.,  and,  as  Dr.  Henshall  says,  '^In  later  life  they  vary 
their  diet  with  crawfish,  frogs,  mussels,  and  water  snakes,  until, 
attaining  a  weight  of  2  pounds,  they  will  bolt  anything  from  an  angle 
worm  to  a  young  muskrat." 

Under  favorable  conditions  the  black  bass  grows  rapidly  and  in 
some  waters  has  been  known  to  attain  a  weight  of  8  pounds  and  over. 
It  also  rapidly  multiplies,  so  that  in  a  few  years,  when  suitable  con- 
ditions exist,  those  waters  into  which  it  has  been  introduced  have 
usually  been  completely  stocked. 

What  effect  the  introduction  and  multiplication  of  the  black  bass 
in  Sunapee  Lake  has  had  on  the  fishes  and  conditions  of  that  lake  is 
hard  to  say  without  knowing  more  definitely  what  the  conditions 
were  at  and  prior  to  the  introduction. 

The  following  quotations  indicate  that  it  has  been  a  destructive 
agency  at  least  so  far  as  perch  are  concerned,  and  if  destructive  to 
perch  why  not  other  fishes  as  easily  obtained  ? 

The  first  black  bass  to  be  placed  in  Sunapee  Lake  were  brought 
from  Lake  Champlain  in  1867  or  1868.  The  State  fish  and  game 
report  for  1871  (June  session)  states  that  in  the  past  year  large  num- 
bers of  young  bass  have  been  observed  and  many  have  been  caught 
while  fishing  for  other  fish.  It  goes  on  to  say  that  the  people  in  that 
vicinity  appear  quite  anxious  to  have  the  lake  well  stocked  with  bass. 

The  State  report  for  1872  states  that  many  bass  have  been  caught 
in  Sunapee  Lake. 

The  State  report  for  1873  says  black  bass  are  reported  to  be  very 
numerous  in  Sunapee. 

The  report  for  1874  says: 

We  found  the  bass  quite  plenty  in  Sdnapee  Lake  last  summer,  and  succeeded  in 
catching  over  400  with  hook  and  lines  for  stocking  piU7)0Bes. 

After  speaking  of  the  fish  in  other  waters,  the  report  for  1876  says: 

But  Lake  Sunapee  bears  away  the  palm,  its  waters  literally  teeming  with  bass  and 
affording  splendid  sport  to  the  angler.  As  a  hint  toward  their  wonderful  increase 
and  abundance  there,  it  may  be  stated  that,  stocked  in  1868,  in  the  season  of  1875  it 
is  estimated  that  3  tons  of  black  bass  were  taken  from  the  lake. 

On  another  page  it  states  that  in  the  first  of  the  winter  a  black 
bass  weighing  over  4  pounds  was  caught  through  the  ice. 
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The  report  of  1879  seems  to  indicate  a  leTukioii  of  the  former 
enthusiasm  over  the  black  bass.    It  says: 

There  is  a  very  strong  feeling  in  many  parts  of  the  State  that  our  labors  had  better 
be  confined  to  increasing  our  stock  of  native  fish  and  restoring  those  once  common 
to  our  waters,  rather  than  to  introduce  new  variedee  of  scaly  fcreignere  who  may 
do  more  harm  than  good.  Black  bass  have  only  been  partially  a  success,  and  from 
their  rapid  spread  in  the  Merrimack  and  Connecticut  Rivers  may  prove  to  be  very 
detrimental  to  our  efforts  to  restock  those  rivers  with  salmon  and  shad. 

The  report  for  1881  says: 

One  of  your  commissioners,  in  going  by  Sunapee  Lake  last  summer,  on  his  way  to 
Clairmont,  at  5  o'clock  p.  m.  saw  a  string  of  47  pounds'  weight  put  on  the  train  by  two 
gentlemen  who  had  arrived  there  at  10  o'clock  the  same  morning. 

In  the  report  of  1888  the  commissioner  shows  cause  why  the  black 

bass  is  a  blessing  to  Sunapee  Lake,  in  the  following  words: 

Here  I  wish  to  say  a  word  in  favor  of  the  much-abused  and  misunderstood  black 
baas.  Previous  to  the  introduction  of  the  black  bass  into  Sunapee  Lake  it  was  not 
known  as  a  trout  lake  except  to  a  few  in  its  immediate  vicinity,  and  the  catch  of 
trout,  with  the  exception  of  those  netted  and  speared  during  the  spawning  season, 
was  very  small.  The  lake  at  that  time  was  infested  with  large  numbers  of  small 
yellow  perch,  which  destroyed  the  young  trout  as  soon  as  hatched.  Especially  is 
this  true  of  the  Aureolus^  they  being  lake  spawners.  The  black  bass  have  destroyed 
the  perch,  and  their  place  is  now  taken  by  hundreds  of  the  finest  trout  in  the  world. 
Here  we  have  a  lake  noted  for  its  excellent  bass  fishing,  and  at  the  same  time  one 
of  the  finest  trout  and  salmon  lakes  in  New  England,  and  no  fisherman  on  the  lake 
has  ever  made  complaint  that  the  bass  interfered  with  the  trout  in  any  way. 

But  again,  in  the  report  for  1900  (1901),  the  commissioners  (differ- 
ent ones)  say: 

The  bass  have  become  so  numerous  in  Sunapee  Lake  as  to  satisfy  us,  if  not  all, 
that  protection  should  be  taken  from  them  for  a  time  in  those  waters,  and  fishermen 
should  be  allowed  to  take  them  at  all  times,  and  of  any  size,  until  their  numbers  are 
so  far  reduced  as  to  secure  the  comparative  safety  of  other  fish  from  their  ravages. 

A  year  ago  last  August,  Commissioners  Wentworth  and  Shurtlef  spent  two  days  at 
Sunapee  experimenting  on  bass,  and  during  that  time  we  caught  in  deep  water  8  to  10 
bass,  from  the  stomachs  of  which  we  took  Aureolus,  or  white  trout,  and  brook  trout, 
which  was  to  us  an  easy  solution  of  the  question  which  has  been  often  asked,  Why 
are  there  no  more  small  brook  trout  in  Sunapee? 

In  the  report  for  1889  the  statement  is  made  that  '' black-bass 
fishing  was  better  in  1888  than  it  had  been  for  a  number  of  years/' 

In  the  report  for  1904,  after  stating  that  in  Sunapee  Lake  more 
large  sahnon  were  taken  the  last  year  than  in  any  one  year  for  20 
years,  they  continue: 

In  the  last  12  years  oiu*  commission  has  never  planted  black  bass  in  waters  that 
contained  salmon  or  trout.  There  is  no  doubt  that  in  Sunapee  Lake,  where  they  are 
very  plenty,  they  have  done  much  to  retard  the  increase  of  both  trout  and  salmon. 

Lately  the  conviction  seems  to  prevail  among  black-bass  anglers 
that  the  fish  is  not  only  growing  much  scarcer,  but  that  it  seldom 
attains  the  size  that  it  formerly  did.    The  season  of  1910  was  ver}^ 
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poor  in  numbers  and  size  of  those  caught.  The  fishing  in  1912  was 
much  better,  but  far  below  that  of  former  years.  Others  maintained 
that  the  black  bass  was  just  as  abundant  and  as  unmitigated  a  nuisance 
as  it  ever  was. 

It  is  undoubtedly  true  that  it  is  only  occasionally  that  good 
catches  of  sizable  bass  are  made,  and  that  it  is,  as  a  rule,  only  by 
persistent  fishing  that  satisfactory  strings  of  fish  of  legal  size  can 
be  taken.-  Notwithstanding  this  fact,  young  black  bass  up  to  a  few 
inches  in  length  seem  to  be  fairly  common.  During  August  and 
October  of  1910  and  July  and  August  of  1911  young  from  2  up  to  10 
inches  in  length  were  observed  in  considerable  numbers  in  places 
about  the  shores,  especially  at  the  steamboat  pier  at  Blodgetts 
Landing. 

In  1911  the  largest  fish  observed  by  the  writer  was  estimated  to 
weigh  4  pounds  and  was  one  of  a  catch  of  17  fish  that  perhaps  woidd 
run  from  2  to  3  potmds  each. 

It  is  also  stated  that  while  years  ago  the  fly  fishing  for  black  bass 
was  imexcelled  anywhere,  the  fish  no  longer  can  be  caught  on  a  fly, 
due  to  its  having  resorted  to  the  deep  waters,  where  it  subsists  upon 
smelts  and  other  fishes  occurring  there.  This  idea  arises  from  the 
fact  that  smelts  are  occasionally  found  in  the  stomachs  of  black  bass 
and  that  the  fish  is  sometimes  caught  at  the  deep-water  fishing  places. 
Of  course,  it  is  obviously  unnecessary  for  black  bass  to  go  into  deep 
water  for  an  occasional  smelt.  In  August,  1910,  several  instances 
of  black  bass  at  The  Hedgehog  fishing  ''grotmds"  were  noted.  Some 
were  seen  at  not  a  great  depth  below  the  surface  and  others  were 
caught  there  on  short  lines,  but  at  no  time  was  one  known  to  be 
taken  at  the  bottom.  It  was  quite  evident,  at  least,  that  the  sup- 
posed deep-water  bass  were  not  at  the  bottom,  and  their  stomach 
contents  consisting  wholly  of  insects,  when  there  were  any  contents, 
supported  the  evidence.  However,  the  possibility  of  black  bass  occa- 
sionally resorting  to  the  greater  depths  is  not  disputed. 

While  the  capture  of  a  few  small  black  bass  (about  10  inches  in 
length)  on  The  Reef  in  gill  nets  by  the  white-trout  spawn  takers  gave 
rise  to  suspicion  that  this  fish  might  include  spawn  eating  in  its 
category  of  harmful  traits,  the  empty  stomachs  of  these  specimens 
were  circumstantial  evidence  in  its  favor. 

That  black  bass  will  and  do  eat  other  fishes  is  undoubted.  They 
have  been  known  to  eat  young  perch,  as  has  been  pointed  out  in  the 
quotations,  and  the  writer's  notes  show  that  they  also  have  eaten 
shiners,  chubs,  young  catfish  (horn  pouts),  sunfish,  black  bass, 
pickerel,  and  smelts.  But  at  Sunapee  Lake  during  August,  1910, 
and  July,  1911,  both  adult  and  young  were  found  to  subsist  mainly 
upon  insects  and  aquatic  larvad  of  insects.    Perch  are  stated  to  have 
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once  abounded  in  the  lake;  chubs  usually  abound  in  such  favorable 
waters  when  their  enemies  do  not  preponderate;  and  pickerel  were 
formerly  common.  It  may  be  inferred,  therefore,  that  black  bass 
have  been  a  factor  in  producing  their  scarcity.  In  the  case  of  the 
perch  and  the  pickerel  the  bass  may  have  worked  two  ways:  One  by 
devouring  the  fish  themselves  and  the  other  by  eating  their  food. 
It  is  probable  that  when  chubs  were  abundant  they  contributed  a 
great  deal  to  the  food  supply  of  perch  and  pickerel.  Being  deprived 
of  this  food,  they  were  driven  to  other  scarcer  food,  or  to  food  obtain- 
able with  greater  difficulty,  which  would  tend  toward  their.diminutiim 
in  numbers. 

Then  there  is  the  indirect  effect  on  other  fishes  to  be  considered,  as 
well  as  the  direct  effect  on  some  of  them.  Pickerel  and  perch,  for 
instance,  driven  to  other  food,  would  eat  more  of  other  fishes  that 
thoy  did  not  previously  attack  so  extensively,  or  else  they  would 
deprive  other  fishes  of  food  perhaps  already  scarce.  Thus  it  may  be 
seen  that  the  direct  and  indirect  effects  of  introducing  nonindigenous 
fishes  may  be  far  reaching,  as  has  already  been  pointed  out. 

As  already  suggested,  it  is  impossible  to  state  definitely  the  effects 
of  the  introduction  of  the  fish.  But  it  has  been  shown  that  certain 
fishes  have  abnost  completely  disappeared,  or  have  become  very 
scarce  as  the  black  bass  increase  in  numbers  and  size.  But  there  is 
another  thing  that  almost  inevitably  occurs  in  such  instances.  The 
fact  that  a  fish  exterminates  any  other  fish  indicates  that  the  par- 
ticular exterminated  form  was  the  most  sought  or  the  only  one  avail- 
able. This  food  being  exhausted,  it  has  to  resort  to  other  forms 
which  are  not  so  easily  obtainable  and  to  feeding  upon  its  own  young, 
with  the  consequences  that  the  introduced  fish  decreases  in  size  and 
diminishes  in  numbers.  Judging  from  the  foregoing  reports  of  the 
former  abimdance  and  size  of  black  bass  and  the  present  comparative 
scarcity  and  decreased  size,  it  would  appear  that  something  like  this 
has  happened  to  the  black  bass  of  Sunapee  Lake. 

Pike  Perch  (Stizagtedionvitreum). 

The  pike  perch  is  variously  known  in  different  localities  as  wall- 
eyed pike,  pike  perch,  dore,  grass  eye,  yellow  pike,  blue  pike,  jack 
salmon,  salmon,  white-eye,  pike,  and  pickerel.  It  is  a  member  of  the 
perch  family  along  with  the  yellow  perch.  Its  natural  geographical 
range  is  the  Great  Lakes  region,  upper  Mississippi,  north  to  Assini- 
boia  and  Hudson  Bay  region,  east  to  Vermont  and  Pennsylvania,  and 
south  to  Georgia  and  Alabama.  It  is  by  far  the  largest  species  of  the 
family  and  the  most  important  commercially.  It  attains  as  hi^  as 
20  poimds  weight. 
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It  is  a  voraciouB,  carnivorous  fish,  residing  in  the  colder  waters  of 
the  lake  or  river  that  it  inhabits,  for  which  reason  its  successful 
acdimatizatioa  in  Sunapee  Lake  would  have  been  deplorable,  as  it 
there  would  have  inhabited  the  same  waters  with  trout  and  salmon. 


The  State  Fish  and  Game  Report  for  1876  says; 

Id  May  fiali  were  procured  from  Alburg,  Lake  Champlain,  and  eome  of  them  plantM 
in  Sunapee  Lake,  probably  the  waten  most  suitable  to  succeaehil  fish  propagation  in 
our  Stale. 

Nothing  further  has  been  reported  regarding  this  plant,  and  upon 
the  whole  it  is  undoubtedly  forttmate  that  this  is  so. 

Peech  (PercaflaveBcens). 

The  perch  is  a  common  fish  in  most  New  England  fresh  waters,  and 
in  many  places  it  fairly  swarms.  It  is  carnivorous  and  almost 
omnivorous  in  that  direction.  It  subsists  mainly,  however,  upon 
small  fishes  and  insects  and  is  very  destructive  to  young  fishes  and 
fish  eggs. 

The  perch  reaches  a  weight  of  at  least  2  potmds  in  some  waters, 
but  as  most  commonly  known  averages  not  over  one-half  pound  as  a 
hook-and-line  fish.  It  is  a  delectable  pan  fish,  notwithstanding 
prejudices  based  upon  fallacious  or  mistaken  reasons  entertained 
toward  it.  While  its  yotmg  affond  food  for  other  species  of  fish  as 
well  as  itself,  it  in  turn  devours  the  young  of  others.  The  perch 
seems  to  have  been  indigenous  to  Sunapee  Lake  and  at  one  time  to 
have  abounded  there,  as  indicated  in  this  paper  by  reference  to  it  in 
connection  with  the  black  bass. 

Wherever  the  perch  abound  the  young  are  always  conspicuously 
manifest  about  the  shores  and  in  shallow  water,  especially  along 
beaches.  But  in  the  two  seasons  that  the  Bureau  of  Fisheries  party 
made  observations  at  Sunapee  not  a  single  young  yellow  perch  was 
seen,  and  the  only  adult  seen  was  one  12  inches  long  found  dead  at  the 
surface  on  July  28, 1911,  below  the  narrows.  It  showed  no  indicataon 
of  having  been  hooked  and  there  were  no  other  lesions  to  which  its 
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death  could  be  ascribed.  The  blame  for  its  scarcity  in  Sunapee  Lake, 
as  has  been  seen  in  the  discussion  of  the  black  bass,  is  laid  to  the  door 
of  that  fish,  but  there  are  instances  of  the  complete  extinction  of  perch 
in  ponds  where  there  were  no  black  bass  or  other  large  fish  to  devour 
them.  This  is  presumably  due  to  some  epidemic  or  cataclysm  that 
destroyed  them.  A  fact  that  would  seem  to  weaken  the  contention 
that  the  black  bass  is  responsible  for  the  disappearance  of  perch  is  the 
fact  that  there  are  ponds  where  both  species  still  exist  in  undiminished 
numbers.  But  that  may  be  accounted  for  by  assuming  the  presence 
of  other  food  better  suited  to  the  taste  of  the  black  bass. 

BATRACHIANS. 

The  following  observations  were  made  upon  the  frogs,  toads,  and 
salamanders  of  Sunapee  Lake  and  vicinity: 

Eyla  versicolor  (tree  toads)  were  found  in  large  numbers,  breeding, 
April  15,  1910. 

Eyla  picJceringii  (tree  toads)  were  heard  ''calling"  on  April  22. 

Rana  catesbiana  (bullfrog) ;  one  individual  was  seen  in  King  Hill 
Brook  April  22. 

Rana  dmnatans  (green  frog)  was  seen  August  12  in  Blodgetts 
Brook. 

Rana  sp.  (tadpoles)  in  large  numbers  were  observed  in  a  pool  near 
the  mouth  of  Blodgetts  Brook,  October  20. 

Bufo  americanus  (common  toad) ;  many  were  heard  calling  on  April 
22,  1910,  and  one  was  caught  in  a  fyke  net  at  the  head  of  Pike  Brook 
dead  water,  August  16,  1911. 

Diemyctdus  viriiescens  (water  newt).  The  red  or  so-called  land 
form  (Z>.  miniatus)  was  found  among  the  alders  bordering  Pike 
Brook,  April  20,  1910.  Li  shallow  water  at  Soo-nipi  Park  beach  one 
*' heavy"  with  eggs  was  found,  and  in  Pike  Brook  a  male  was  taken 
on  April  23 ;  also  one  in  King  Hill  Brook  August  25.  A  number  were 
caught  in  a  fyke  net  set  in  Pike  Brook  outlet  through  the  beach, 
August  17,  1911. 

Spelerpes  (?)  sp.  C^evets").  These  salamandeiB  were  quite 
numerous  in  Blodgetts  Brook.    They  are  used  for  black-bass  bait. 

MOLLUSKS. 

The  mollusks  collected  at  Sunapee  Lake  have  be^i  identified  by 
Dr.  W.  H.  Dall,  curator  of  mollusks.  United  States  National  Museum. 

LampsUus  complanaius  ('^clam")  was  caught  on  a  troll  hook, 
April  22,  1910;  many  specimens  were '  gathered  in  shallow  water 
along  the  sand  beach  on  the  south  side  of  Blodgetts  Oove.  One  of 
a  '^swollen"  shape  was  found  near  the  moutii  of  Blodgetts  Brook 
left  by  the  drying  up  of  the  brook,  October  20.  The  species  was 
common  everywhere  on  sandy  shoals. 
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Planorhis  bicarinatus.  Large  numbers  were  found  washed  up  in 
windrows"  on  the  beach  at  Soo-nipi  Park,  October  15.  Dr.  Dall 
pronounced  them  very  large  and  fine  specimens.  This  gastropod  is 
evidently  abundant  in  the  lake,  especially  on  sandy  shoals  among 
the  Ohara. 

Campeloma  dedaa  C 'snails").  A  few  specimens  were  found  with 
Planorhis  on  the  beach. 

Physa  heterostropha  C 'snails").  A  few  were  found  with  the  pre- 
ceding and  many  were  collected  in  a  pool  near  the  mouth  of  Blodg- 
etts  Brook,  October  20. 

SUMMARY  AND  CONCLUSIONS.^ 
INDIGENOUS  FISHES. 

There  seems  to  be  very  little  that  can  be  learned  regarding  the  con- 
ditions of  Sunapee  Lake  and  its  fish  fauna  prior  to  the  beginning 
of  fish  culture.  But  such  evidence  as  there  is  indicates  that  the 
original  fauna,  with  perhaps  the  addition  of  the  smelt,  was  the  one 
to  which  the  lake  was  best  adapted. 

Native  trout — Tradition  indicates  that  this  species  once  abounded 
and  attained  a  large  size,  and  the  present  conditions  indicate  that 
the  lake  was  well  adapted  to  the  fish.  The  abundance  of  smelts  has 
increased  its  food  supply,  but,  notwithstanding  this,  it  has  decreased 
in  size  and  numbers  almost  to  extinction.  The  decrease  in  numbers 
is  beUeved  to  be  due  to  lack  of  early  protection  and  inadequate 
propagation  an^  to  destruction  by  landlocked  salmon.  Of  the  con- 
ditions favorable  to  trout,  about  all  that  remains  is  the  food  supply. 

White  trout, — In  view  of  all  the  known  facts,  it  may  be  concluded 
that  the  white  trout  was  indigenous  to  Sunapee  Lako  and  the  prob- 
abilities are  that  it  was  once  small  and  inconspicuous  from  its  size 
and  habits. 

The  first  knowledge  of  the  white  trout  dates  from  its  discovery 
spawning  on  the  reef,  when  the  fish  ran  very  large.  In  the  matter  of 
time  in  which  to  grow,  comparing  the  time  of  discovery  and  the  date 
of  the  introduction  of  smelts  into  the  lake  with  the  discovery  of  the 
first  blueback  of  large  size  and  the  date  of  the  introduction  of  smelts 
into  Rangeley  Lakes,  all  is  greatly  in  favor  of  the  white  trout.  If 
the  foregoing  hypothesis  is  true,  the  present  size  of  the  white  trout 

a  The  request  that  the  Bureau  of  Fiaheiies  make  a  study  of  the  biologloal  and  tdiysioal  oonditfauisof 
Sunapee  Lake,  in  order  that  it  might  Intelligently  advise  how  to  Improve  and  maintain  the  fishing,  origi- 
nated with  the  Sunapee  Lake  Fishing  Association,  whoee  members  an  ooaosclentlousty  desirous  of  improv- 
ing and  wiftfat^fatog  the  fishing  and  an  making  every  active  and  flnannial  eOort  to  aooompUsh  thoee 
results.  It  is  therefbre  hoped  that  the  suggestions  and  recommendations  herewith  offend  may  assiit  to 
that  end.  The  writer  reoognins  that  his  views  an  not  infallible  and  may  prove  erroneous,  but  based  as 
they  an  upon  two  seasons'  observatiflns  at  Sunapee  Lake,  all  the  Utenton  obl^nible  regarding  ttaoae 
waters,  and  many  years  of  general  experience,  he  can  not  help  Ibeling  that  at  least  some  of  his  opinkms 
are  well  founded.  He  wishee  to  state  that  he  alone  is  personally  responsible  for  tfaem,  and  no  ooe  4ke 
connected  with  the  Bureau  of  Fisheries  necessarily  indorses  them. 
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is  due  to  abundance  of  food,  and  the  food  still  abounds.  So  far,  then, 
as  breeding  and  feeding  conditions  alone  are  concerned,  the  lake  is  as 
favorable  as  ever  for  the  existence  of  the  white  trout. 

The  other  indigenous  species  are  either  too  scarce  or  too  unim- 
portant to  merit  further  discussion  than  has  already  been  given  them 
in  the  foregoing  report. 

INTRODUCED  FISHES. 

0 

The  dangers  to  indigenous  forms  by  introducing  alien  predatory 
fishes  into  any  lake  have  been  discussed,  and  have  to  some  extent, 
perhaps,  been  exemplified  in  Sunapee  Lake,  especially  with  the 
salmon.  By  the  advent  of  the  chinook,  unless  checked,  these  dangers 
bid  fair  to  be  still  further  demonstrated,  modified  more  or  less  by  the 
abundance  of  smelt  food  at  present. 

Of  the  introduced  species  only  the  smelt,  black  bass,  landlocked 
salmon,  and  chinook  have  manifested  themselves  in  sufficient  num- 
bers to  produce  any  appreciable  effect  on  the  conditions  and  fauna 
of  the  lake. 

Smelt. — ^The  smelt  has  been  the  savior  of  the  salmonids  that  still 
exist  in  the  lake,  for  without  the  smelt  the  trout  doubtless  would  have 
disappeared  long  ago  or  the  white  trout  would  have  continued  small 
and  rapidly  disappeared  before  the  landlocked  salmon  and  trout 
combined,  as  in  the  case  of  the  blueback  at  the  Rangeleys.  The 
salmon  would  not  have  attained  the  large  size  that  it  did.  The  small 
salmon  would  not  have  yielded  so  many  eggs,  and  the  salmon  stock 
would  have  more  quickly  become  reduced  in  numbers. 

The  smelt  evidently  does  not  find  sufficient  food  to  cause  it  to  reach 
the  size  attained  in  some  lakes.  (It  is  possible,  however,  that  the 
Simapee  smelt  is  a  different  species  from  the  large  ones  referred  to.) 
But  the  small  size  renders  it  all  the  more  suitable  for  fish  food. 

Lanihcked  salmon. — ^This  fish,  once  fairly  numerous,  has  greatly 
decreased  in  numbers,  owing,  no  doubt,  to  its  inability  to  find  suitable 
natural  breeding  places  and  insufficient  fish-cultural  attention.  So 
far  as  the  two  species  of  trout  are  concerned,  this-is  an  advantage,  but 
it  has  been  offset  by  the  continued  introduction  of  another  salmon. 

Chinook. — Sunapee  Lake  seems  peculiarly  favorable  to  some  phases 
of  the  Chinook's  existence,  principally  that  of  growth.  But  regarding 
iJb  enough  has  already  been  said  to  indicate,  to  the  writer's  mind  at 
least,  that  it  is  uncertain  and  undesirable.  It  must  be  obvious  to 
everyone  that  an  indefinitely  continuous  supply  of  chinook  eggs  from 
the  West  can  not  be  depended  upon.  Therefore,  tmless  the  present 
stock  of  the  lake  shows  itself  self-sustaining,  it  is  a  waste  of  time, 
money,  and  fish  to  continue  planting  it.  For  the  time  will  undoubt- 
edly come  when  the  supply  of  eggs  must  fail,  then  if  the  fish  has  been 
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continued  in  the  lake  at  even  its  present  ntLmber,  the  disappearance  of 
tne  fishes  upon  which  it  feeds  will  have  been  hastened.  When  the 
chinook  stock  has  also  gone  the  lake  will  be  worse  off  than  ever 
before  and  there  will  be  some  who  will  call  for  recommendations  as  to 
how  to  improve  and  maintain  the  fishing.^ 

Black  hasa. — The  black  bass  seems  not  to  reach  as  large  a  size  as  it 
did  in  former  years  or  to  be  so  abimdant.  It  has  been  suggested  that 
the  small  size  is  due  to  a  scarcity  of  the  formerly  more  abundant 
cyprinid  food,  and  to  its  habits  being  such  that  it  seldom,  if  ever,  gets 
into  the  deeper  waters  where  the  smelt  abides.  The  smelt  is  occa- 
sionally found  in  the  stomach  of  a  black  bass,  but  in  such  instances 
probably  the  smelt  was  not  taken  at  the  bottom.  The  principal  food 
of  the  black  bass  at  Simapee,  as  has  been  stated,  consists  of  insects 
and  their  aquatic  larvaB.  It  is  believed,  and  so  stated  by  some,  that 
the  almost  complete  disappearance  of  the  perch  and  scarcity  of  the 
pickerel  are  due  to  jbhe  black  bass.  This  is  possibly  true,  and  the 
small  size  of  the  pickerel  still  remaining  may  be  due  indirectly  to  the 
same  fish.    It  m  doubtless  of  little  or  no  harm  to  the  salmonids. 

•  Since  thJB  report  went  to  praes  the  Bureau  has  received  a  letter  from  Mr.  Ralph  S.  Davifl  regarding  the 
Rtatufl  of  the  ohinook  in  Sunapee  Lake  in  1913. 

Mr.  Davis  estimates  that  during  the  flahing  season  l^m  4,000  to  6,000  ohinooks,  averaging  about  3  Txnmda 
each,  and  aggregating  at  least  6  tons,  have  been  canght  He  also  cites  evidence  that  some  chinooks  are 
spawning  naturally  in  the  lake. 

By  applying  the  figures  given  by  Mr.  Davis  to  what  has  been  stated  in  thia  report  it  is  easily  seen  that 
they  support  the  present  writer's  oandnsions,  and  he  would  have  it  understood  that  the  reoommendationa 
baaed  upon  those  conclusions  are  offered  solely  because  he  believes  that  they  indicate  the  best  means  of 
improving  and  maintaining  the  fishing  in  Sunapee  Lake. 

Mr.  Davis's  statements,  therefore,  do  not  necessitate  either  a  revision  or  repetition  of  the  arguments 
presented  in  this  report.    A  brief  summary,  however,  may  be  desirable  here. 

Chinooks  have  gradually  increased  in  numbers  each  year  and  in  some  instanosfl  have  reached  a  fairly 
large  size.  The  increase  has  been  directly  proportional  to  the  number  planted  in  preceding  years,  and  has 
been  manifest  only  in  increased  catches  by  anglers.  A  few  fish  approaching  maturity  and  a  few  in  breeding 
condition  have  been  taken.  The  scarcity  of  flah  In  breeding  condition  indicates  a  scarcity  of  fish  to  reach 
that  ccmdltton,  for  the  fact  that  some  have  been  caught  during  the  breeding 'period  suggests  that  inasmuch 
as  special  efforts  were  made  to  find  them,  had  they  been  plentiful  more  would  have  been  taken. 

Thore  is  no  perceptible  increase  in  number  of  breeding  fish,  and  the  average  size  of  fish  taken  by  anglers 
has  decreased. 

Y  few  fish  reaching  breeding  condition  and  reproducing  naturally  would  hardly  have  an  appredabla 
effect  on  the  maintenance  of  the  stock. 

A  few  only  taken  and  yielding  eggs  to  be  hatched  artificially  and  raised  to  fingerllng  or  older  stages  would 
not  be  sufficient  to  maintain  the  stock. 

The  greater  the  increase  in  xmmbers  of  fish,  the  larger  the  number  that  will  be  caught 

If  the  catches  of  past  years  have  not  left  a  sufficient  number  of  breeders  to  replace,  by  reproduction, 
those  caught,  continued  plants  will  probably  not  do  so,  without  stringent  limitations  of  the  catches.  But 
even  now  6,000  fish  permit  of  an  average  of  only  1  Hah.  every  4  days  to  each  of  200  anglers  in  the  fishing 
season  of  100  days. 

It  is  doubtful  n^ether  a  supply  from  outside  sources  could  be  maintained  indefinitely. 

An  increase  in  number  and  sise  of  a  voracious  species  signifies  an  increased  amount  of  food  devoured. 

To  a  lake  of  the  sin  of  Sunapee  there  must  be  a  limit  to  the  number  of  fish  and  the  food  supply,  direct 
and  ultimate,  that  it  can  support. 

The  main  subsistence  of  the  chinook,  as  of  other  salmonids,  appears  to  be  the  smelt,  but  it  has  been 
shown  that  the  other  salmonids  may  suffer  both  directly  and  indirectly  ih>m  the  presence  of  the  chinook. 
U  this  is  not  a  certainty,  there  Is  still  the  possibility,  amounting  almost,  if  not  quite,  to  a  probability. 

It  would  seem,  then,  that  if  the  foregoing  conclusions  are  correct  the  longer  the  plants  of  chinooks  ai^e 
continued  the  more  certain  it  is  that  the  future  of  Sunapee  Lake  is  one  of  inevitable  disaster  so  far  as  the 
Salmonids  are  conoemed. 
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SUGGESTIONS  AND  RECOMMENDATIONS. 

The  present  conditions  of  the  fish  fauna  of  the  lake  appear  to  be  a 
scarcity  of  everything  but  smelt,  sunfish,  black  bass,  white  trout,  and 
perhaps  chinook  salmon,  the  latter  not  very  abimdant  and  of  only 
temporary  importance.  Of  the  indigenous  fishes  only  the  sunfish  and 
white  trout  are  at  all  common.  The  sunfish  is  of  little  importance 
and  the  white  trout  not  abundant.  If  the  smelt  alone  had  been  intro- 
duced into  Sunapee  Lake  and  the  propagation  of  the  trout  and  white 
trout  maintained,  the  writer  is  fiinnly  convinced  that  the  lake  to-day 
would  abound  with  those  two  species.  If  it  were  possible  to  bring 
the  lake  back  to  its  pristine  condition,  the  writer  would  advise  that  it 
be  done  and  that  the  stocking  of  the  lake  be  begun  anew  and  that  no 
other  nonindigenous  species  than  the  smelt  be  admitted  to  Sunapee 
waters.  If  any  exception  were  made  it  would  be  in  favor  of  the 
black  bass.  As  such  a  reversion  can  not  be  accomplished,  it  only 
remains  to  meet  the  conditions  as  they  are  and  attempt  to  solve  the 
problem  of  stocking  and  of  maintaining  the  stock  in  the  best  way  pos- 
sible m  accordance  with  those  conditions. 

It  has  been  previously  suggested  that  the  original  fish  fauna,  with 
the  addition  of  the  smelt,  was  the  one  to  which  the  lake  was  best 
adapted.  Those  conditions  have  been  upset  and  the  question  arises. 
Can  they  be  righted  ?  In  order  to  do  that,  certain  fishes  must  be  got 
rid  of.     Can  this  be  done? 

The  black  bass  appears  to  be  comparatively  harmless  so  far  as  the 
salmonids  are  concerned,  so  it  may  be  disregarded. 

The  landlocked  salmon  is  rapidly  vanishing  and  if  allowed  to  do  so 
will  no  doubt  totally  disappear  in  a  few  years  at  the  most. 

The  chinook  can  not  possibly  stay  if  it  can  not  breed  naturally 
there,  and  if  no  more  are  planted  the  lake  will  soon  be  free  from  it. 

Other  introduced  fish  have  not  appeared  at  all  or  in  such  small 
numbers  as  to  cause  no  apprehension  and  therefore  may  be  dis- 
regarded. 

The  native  trout  is  scarce  in  the  lake,  but  by  persistent  and  plente- 
ous planting  it  may  increase  in  numbers  and  size  again  as  the  land- 
locked salmon  and  chinook  disappear. 

The  white  trout  will  also  increase  in  nimibers  and  perhaps  ia  size 
for  the  same  reasons. 

Provided  they  are  properly  protected,  there  will  thus  be  saved  two 
of  the  most  attractive  native  food  and  game  fishes  of  New  England 
waters. 

'*  Native''  and  white  trout. — It  is  recommended,  then,  that  land- 
locked salmon  and  the  chinook  be  allowed  to  go  and  their  depar- 
ture hastened;  that  attention  be  given  to  the  propagation  and  pro- 
tection of  the  trout;  that  each  year  as  large  a  number  as  possible  be 
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planted  in  the  best  tributary  brooks  or  kept  in  retaining  ponds  until 
large  enough  to  look  out  for  themselres  to  some  extent  in  the  lake* 
Hoarding  the  selection  of  brooks,  it  may  be  said  that  the  tempera- 
ture of  King  Hill  Brook  usually  was  from  1^  to  2^  higher  than  Pike 
Brook  in  the  running  water  and  pools  in  the  woods.  The  spring 
pools  were  about  the  same  as  in  Pike  Brook,  but  the  dead  water,  being 
more  open,  was  considerably  higher  than  the  dead  water  of  Pike 
Brook. 

About  the  middle  of  August  the  woodland  portion  of  Big  Brook  at 
Blodgetts  gave  the  same  temperature  as  Pike  Brook,  i.  e.,  58^,  and 
Little  Brook  2°  lower. 

The  temperature  at  Simapee  Brook  did  not  vary  much  from  Big 
Brook  at  Blodgetts. 

From  the  foregoing  data  it  would  seem  that  Pike  Brook  is  the  best 
brook  and;  in  order,  Blodgetts,  Simapee,  and  King  Hill  Brooks  next. 
It  is  si^gested  that  only  Pike  and  Blodgetts  Brooks  be  used,  however, 
and  possibly  only  Pike  Brook. 

In  a  few  years,  doubtless,  the  lake  would  furnish  its  own  breeding 
trout  and  the  expense  of  buying  eggs  and  young  trout  would  be  obvi^ 
ated.  The  white  trout  still  furnishes  its  own  ^gs  in  sufficient  num- 
bers satisfactorily  to  stock  the  lake  in  the  absence  of  the  predatory 
fishes  previously  mentioned.  It  has  been  su^ested  that  the  artificial 
propagation  of  this  species  be  discontinued  and  the  fish  be  given  a 
chance  to  show  what  it  can  do  unaided.  The  writer  believes  it  would 
be  unwise  to  do  this,  owing  to  the  well-known  fact  that  far  more  can 
be  hatched  artificially  than  imder  natiu*al  conditions.  It  is  recom- 
mended, however,  that,  if  possible,  some  other  method  than  the  one 
in  use  to  collect  breeders  be  devised  and  employed. 

The  brooks  used  as  fiish  nurseries  should  be  constantly  closed  and 
guarded  for  a  ntmiber  of  years  at  least. 

A  close  season  for  taking  trout  of  either  kind  in  the  lake  is  recom- 
mended, from  September  1  to  May  1  (or  until  the  ice  has  broken  up 
in  the  lake,  if  preferred).  No  ice  fishing  should  be  permitted.  It 
should  be  permitted  to  retain  no  trout  of  either  species  taken  in  the 
lake  under  12  inches  in  length.  Only  single  hook  should  be  per- 
mitted, whether  bait  hook,  fly,  or  other  artificial  liu^e.  This  is  not 
intended  to  exclude  two  or  three  ''single"  hooks  on  a  smelt  line  or 
two  or  three  flies  on  a  cast,  but  to  exclude  the  use  of  gangs  and 
grapples.  An  angler  ought  to  be  satisfied  to  fish  for  trout  with  one 
rod  and  with  one  hand  line  for  smelts  for  bait.  The  practice  of  set- 
ting lines  or  rods  over  night  from  wharves,  piers,  and  the  shore  or 
leaving  them  imattended  at  any  time  should  be  discontinued.  The 
quantity  of  trout  of  either  or  both  kinds  l^ally  to  be  taken  by  one 
man  in  one  day  should  not  exceed  10  pounds. 
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Salmon. — ^The  foregoing  applies  to  efforts  to  revive  the  native  trout 
fishing  and  to  improve  the  fishing  for  white  trout,  which  the  writer 
firmly  believes  can  be  done  only,  as  said  before,  by  ridding  the  lake, 
or  allowing  it  to  rid  itself,  of  the  undesirables  previously  mentioned. 
If,  however,  it  is  insisted  that  there  must  be  salmon,  let  it  be  the 
landlocked  salmon.  It  is  undoubtedly  as  undesirable  as  the  chinook 
in  its  fish-eating  propensities  and  capabilities,  and  with  an  extensive 
cultivation  of  it  in  the  lake  the  writer  must  repeat  that  he  firmly 
believes  both  species  of  trout  would  eventually  become  extinct. 
But  the  landlocked  salmon  is  superior  in  many  ways  to  the  chinook. 
It  probably  will  reach  as  large  a  size  as  the  chinook  in  Sunapee 
Lake;  it  is  a  much  gamer  fish;  it  bites  as  readily  and  it  takes  the 
artificial  fly,  which  the  chinook  does  not;  it  does  not  necessarily  die 
after  spawning,  which  the  chinook  always  does;  it  is  just  as  good 
eating;  and  a  supply  of  eggs  or  yoimg  is  much  tnore  eadly  and 
cheaply  obtained. 

Besides  all  this.  Pike  Brook  and  perhaps  some  others  could  be 
made  accessible  in  breeding  time  and  the  stock  be  made  again  self- 
sustaining.  The  brook  could  be  made  accessible  by  digging  or  dredg- 
ing through  the  beach  and  walling  the  channel  jetty-fashion  with 
logs.  When  the  brook  is  not  too  dry  this  would  cause  a  current 
that  would  keep  the  channel  clear  of  sand.  There  is,  however, 
usually  plenty  of  water  in  the  fall  to  permit  the  ingress  of  salmon  if 
there  were  a  channel  of  this  kind  through  the  beach. 

In  the  place  of  gill  nets,  it  is  suggested  that  pounds  or  traps  be  set 
near  the  mouths  of  the  brooks  for  the  purpose  of  taking  the  salmon, 
as  well  as  the  trout,  in  the  breeding  season. 

Salmon  fry  or  fingerlings  could  be  planted  in  the  brooks.  If 
retained  in  hatchery  pools  imtil  a  year  or  more  old  they  could  with 
more  safety  be  placed  in  the  lake.  The  planting  of  fry  in  the  brooks 
in  spring  is  recommended,  if  it  is  desired  to  economize  in  expenses. 
It  is  believed  that  fry  planted  in  the  brooks  in  the  spring  would  pro- 
duce better  results  than  larger  fish  in  the  fall  planted  in  brooks  or 
lake,  owing  to  the  greater  abundance  of  natural  food  at  that  time 
and  during  the  summer.  The  only  objection  appears  to  be  the  pos- 
sibility of  the  brooks  drying  up  to  such  an  extent  diu'ing  the  summer 
as  to  leave  the  fish  stranded.  It  is  not  likely  that  there  will  be 
severer  droughts  than  during  1910  and  1911,  and  it  has  been  shown 
that  during  those  two  summers  there  was  sufllcient  water  in  Pike 
Brook  and  Little  Brook  at  Blodgetts.  Besides,  young  salmon  will 
endure  higher  temperature  than  trout,  and  the  pools  of  the  meadows 
are  always  comparatively  deep  and  not  too  warm  for  salmon.  It  is 
advised  that  a  close  time  for  landlocked  salmon  be  for  the  same 
period  as  the  trout.  It  is  suggested  that  a  salmon  12  inches  long  is 
a  rather  small  fish  of  its  kind,  and  the  writer  would  advise  making 
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the  minimum  limit  15  or  16  inches  at  the  lowest;  and  the  quantity 
legally  to  be  caught  in  one  day  not  to  exceed  20  pounds  (or  one  fish), 
including  other  species.  The  apparatus  of  capture  should  be  restricted 
as  in  the  case  of  the  trouts. 

Chinook. — If  the  planting  of  chinooks  is  continued,  it  is  recom- 
mended that  they  be  planted  in  the  brooks  mentioned,  that  breeders 
be  secured  if  possible  by  the  method  suggested  for  landlocked  salmon 
and  trout,  and  that  the  fishing  regulations  be  the  same  as  for  land- 
locked salmon. 

Smelt. — ^As  has  been  said,  the  smelt  has  saved  the  day  so  far  as  it 
has  been  saved.  The  smelt  is  very  abundant  in  the  lake  at  present. 
It  is  a  prolific  fish,  which  it  has  to  be  to  offset  the  many  adverse 
conditions  that  it  has  to  contend  with.  Let  alone,  its  habit  of  spawn- 
ing in  brooks  insures  a  permanent  and  continuous  stock  of  smelts, 
for  in  the  brooks  the  eggs  are  comparatively  free  from  enemies. 
Trout  and  young  suckers  feed  upon  the  eggs  to  some  but  an  inappre- 
ciable extent.  The  practice  of  dipping  smelts  as  now  carried  on  is 
not  only  very  destructive  to  smelts  but  to  their  eggs.  Besides  the 
smelts  caught,  many  are  trampled  upon  and  killed  by  the  fishermen 
wading  in  the  brooks.  The  eggs  are  also  trampled  upon  and  loosened 
and  carried  away  by  the  current.  Those  eggs  that  escape  one  night 
are  likely  to  be  destroyed  the  next,  together  with  newly  deposited 
ones.  It  is  well  known  that  brooks  that  have  been  excessively 
fished  have  in  time  been  abandoned  by  smelts,  and  inlhe  case  of  some 
ponds  the  stock  of  smelts  thus  seriously  depleted.  The  writer 
recognizes  the  prevalent  desire  to  dip  smelts  and  sympathizes  with 
it,  for  the  smelt  is  one  of  the  most  delectable  pan  fishes,  and  in  Sun- 
apee  Lake  can  be  taken  at  no  other  time  or  in  no  other  maimer  in 
sufficient  numbers  to  afford  even  a  small  mess. 

It  is  recommended  that  the  dipping  of  smelts  be  not  prohibited, 
but  the  open  time  shortened  or  allowed  for  one  or  two  nights  in  each 
week  during  the  spawning  run,  and  the  catch  by  each  person  limited. 
Also,  that  the  place  of  fishing  be  restricted  to  the  lower  part  of  each 
brook:  In  Blodgetts  Brook  to  below  the  junction  of  the  two  branches; 
in  Pike  Brook  to  below  the  lower  bridge;  and  the  other  brooks  to  be 
correspondingly  restricted.  All  dipping  should  be  done  from  the 
bank,  with  no  wading  in  the  brook. 

Suckers. — It  is  recommended  that  the  spearing  of  suckers  be  per- 
mitted during  their  spawning  run,  but  from  the  banks  of  the  brooks 
and  not  by  wading  in  the  streams,  as  the  migration  of  the  sucker 
for  spawning  takes  place  before  the  smelt  e^s  are  hatched.  No 
limit  need  be  put  on  the  catch  or  restrictions  on  the  places  of  catching 
suckers. 

Black  bass. — ^The  open  season  for  black  bass,  if  it  is  desired  to  pro- 
tect them  during  the  spawning  season,  should  not  begin  before  Jidy 
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1,  but  may  continue  throughout  the  season.  Its  legal  length  should 
be  not  under  10  inches,  and  the  other  fishing  regulations  regarding 
methods  of  capture,  as  in  the  case  of  the  trouts,  should  apply  to  it. 

Species  for  introduction, — ^It  is  also  recommended  to  stock  the  lake, 
if  possible,  with  one  or  more  species  of  cyprinids,  preferably  the 
redfin  (Notropia  cormUus),  golden  shiner,  ''roach"  (Abramis  cryso- 
leucds),  and  gray  chub  minnow  {GouesitLs  plumheus),  which  abound 
in  many  New  Hampshire  waters  and  perhaps  in  the  smaller  ponds 
not  very  remote  from  Sunapee  Lake.  The  writer  would  exclude 
the  two  chubs,  if  possible,  at  least  would  make  no  effort  to  get  them, 
if  one  or  all  of  the  others  are  available. 

These  minnows  could  be  planted  in  the  dead  water  of  the  brooks 
and  they  would  soon  become  abundant  if  a  large  enough  initial  stock 
is  planted-  The  gray  chub  minnow  is  primarily  a  lake  fish,  swim- 
ming in  schools,  and  ascendmg  streams  to  spawn  much  as  the  smelt, 
but  somewhat  later  in  the  season.  It  would  afford  food  for  the 
black  bass  and  pickerel  as  well  as  other  fishes. 


Note. — On  page  46  it  is  stated  that  there  seem  to  be  no  records 
of  brown  trout  planted  as  such  in  Simapee  Lake,  but  in  an  article 
entitled  ''Pacific  Sahnon  in  Eastern  Waters"  (Forest  and  Stream, 
Mar.  2, 1912),  Dr.  John  D.  Quackenbos  writes  that  in  1897  he  planted 
that  species  in  an  entering  stream,  and  he  ascribes  to  that  plant  the 
14-poimd  trout  referred  to  on  pages  46  and  47  and  shown  on  plate  vn 
of  the  present  report. 
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THE  PROTECnON  OF  FRESH-WATER  MUSSELS. 


By  R.  B.  COKEB,  Ph.  D., 
Director  United  States  Biological  Station,  Fairport,  Iowa. 


PRESENT  CONDITIONS. 
THE  MUSSEL  INDUSTRT. 

The  history  of  the  fresh-water  mussel  industry  gives  illustration 
of  the  promptness  with  which  an  American  industry  may  be  de- 
veloped once  the  pathway  is  found.  Undertaken  in  a  small  way 
scarcely  more  than  a  score  of  years  ago,  the  manufacture  of  pearl 
buttons  began  almost  immediately  to  assume  the  proportions  of  an 
important  national  industry.  As  early  as  1898,  when  the  enterprise 
was  only  6  years  old,  there  were  about  50  factories  in  more  than  a 
dozen  towns  along  the  Mississippi.  With  improved  machinery  and 
methods  further  expansion  occurred,  until  within  a  few  years  the 
output  approximated  30  million  gross  of  buttons,  with  a  value  of 
many  millions  of  dollars.  The  growth  of  the  industry  has  continued 
to  the  present  time,  but  exact  figures  will  not  be  available  until  the 
Bureau  has  completed  a  statistical  survey  now  in  progress. 

Not  less  important  has  been  a  resultant  economic  change,  or  modi- 
fication of  custom,  that  has  affected  practically  every  person  in  the 
country.  Where  marine  pearl  was  in  rare  use,  fresh-water  pearl, 
with  its  quality  and  price,  came  to  fill  a  universal  requirement. 
In  one  decade  pearl  buttons  were  high  in  price,  used  only  upon  the 
better  clothing,  and  commonly  saved  when  clothing  was  discarded, 
while  in  the  most  general  use  were  buttons  of  metal  or  agate  or  wood, 
which  rusted  or  broke  or  warped.  In  the  next  decade  good  pearl 
buttons,  neat  and  durable,  were  available  to  everybody  and  used  upon 
the  widest  variety  of  clothing.  A  former  luxury  had  become  a 
common  necessity. 

Coincident  with  the  rise  of  the  manufacturing  industry,  there 
developed  an  important  and  widespread  fishery,  directly  employing 
thousands  of  persons  and  indirectly  affecting  persons  and  com- 
munities of  varied  occupation.     Commencing  on  the  Mississippi 
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River,  the  fishery  gradually  spread  from  stream  to  stream,  passing 
from  depleted  territory  to  new  and  rich  fields,  until  it  embraced  prac- 
tically the  entire  Mississippi  Basin  and  a  portion  of  the  Great  Lakes 
drainage,  from  ilinnesota  to  Louisiana,  north  and  south,  and  from 
Ohio,  West  Virginia,  and  Tennessee  on  the  east  to  Arkansas,  Kansas, 
and  South  Dakota  on  the  west. 

DEPLETION  OF  THE  RESOURCES. 

Extension  of  territory  could  not  be  continued  indefinitely.  While 
up  to  the  present  time  the  industry  has  not  failed  to  obtain  shells  in 
quantity  sufficient  for  the  market  demands,  it  has  become  perfectly 
clear  that  the  perpetuation  of  the  industry  as  one  producing  a  staple 
product  that  is  both  good  and  within  reach  of  all  people  depends 
upon  successful  propagation  and  effective  protection.  The  supply  is 
now  maintained  by  regularly  invading  new  territory  (and  it  is 
scarcely  possible  to  go  farther  in  this  direction),  by  seeking  out  the 
smaller  tributaries  of  the  mussel  streams,  which  could  not  formerly 
have  been  worked  with  profit,  and  in  some  measure  by  the  devising  of 
methods  that  are  more  effective  in  capture  of  mussels.  Notwithstand- 
ing these  developments,  all  of  which  indeed  conduce  to  more  exhaustive 
fishery,  an  increasing  proportion  of  very  small  shells  is  being  taken, 
the  bottoms  are  being  more  thoroughly  cleaned,  and  the  price  of  shell 
has  advanced  to  a  relatively  high  figure. 

A  high  price  for  shell  has,  of  course,  its  advantages.  It  is  good 
for  the  fishermen,  provided  they  can  find  the  shells,  and  it  stimulates 
the  manufacturers  to  eliminate  waste  and  to  use  the  most  economical 
methods.  On  the  other  hand,  if  unbalanced  by  protective  restric- 
tions, a  continued  rise  in  price  is  of  disastrous  consequence.  It  im- 
poverishes the  beds  by  driving  the  fishermen  to  the  most  exhaustive 
manner  of  fishing;  even  the  very  smallest  shells  that  can  be  captured, 
which  should  never  be  removed  from  the  beds,  are  taken  and  mar- 
keted, and  this,  unfortunately,  is  the  actual  case  at  the  present  time. 
(See  pi.  I.)  Ultimately  the  higher  price  of  shell  becomes  an  ele- 
ment in  the  price  of  the  finished  product  and  is  paid  by  the  public  at 
large  without  corresponding  advantage  to  a  single  person  connected 
with  the  industry. 

Let  it  be  repeated  that  a  high  price  to  the  fishermen  is  desirable, 
but  in  the  present  condition  they  reap  no  benefit  A  higher  price 
for  a  disproportionately  smaller  product  brings  no  added  profit. 
None  are  so  directly  interested  in  the  conservation  of  mussels  as  the 
fishermen  themselves. 

Of  what  advantage  is  it  to  the  fishermen  of  the  Wabash  River, 
or  to  the  State  of  Indiana,  that  shells  are  now  more  valuable,  when 
a  river  that  once  supported  a  really  important  shelling  industry  is 
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now  practically  depleted?  Wherein  is  the  benefit  to  Illinois,  when 
only  one  fisherman  can  engage  in  shelling  to-day  where  six  worked 
with  profit  five  years  ago?  What  profit  will  Arkansas  find,  when  its 
rivers  are  now  the  scene  of  the  most  exhaustive  mussel  fishery  ever 
known  and  the  future  is  being  robbed  by  the  removal  of  infant  shells 
that  are  shipped  to  the  markets  to  be  subsequently  thrown  into  the 
discard  by  the  manufacturers  as  too  small  for  any  useful  purpose? 

THE  INTERESTS  OF  THE  COMMUNITY. 

An  earlier  general  interest  in  the  subject  would  have  been 
awakened  had  there  been  a  better  knowledge  of  the  importance  of 
shelling  industries  to  the  communities  at  large.  As  an  illustration, 
the  case  of  Madison,  Ark.,  may  be  mentioned.  The  town  itself  has 
a  population  of  about  300  and  is  supported  by  lumbering,  farming, 
and  fishing  industries.  During  each  of  the  past  two  years  shells 
and  pearls  have  been  marketed  at  this  place  to  the  value  of  about 
$20,000.  This  was  a  crop  that  could  be  counted  upon  regardless  of 
weather  conditions  during  the  season,  and  it  constituted  a  substan- 
tial element  in  the  income  of  the  community  at  large.  Can  this 
income  be  counted  upon  in  the  future?  A  dozen  years  ago  fisher- 
men made  their  wages  when  shells  brought  $4  per  ton,  and  they  can 
do  no  better  at  this  time,  when  they  receive  $23  per  ton.  In  1913  they 
took  200  to  300  pounds  per  day,  where  originally  they  made  daily 
hauls  of  1,000  to  1,800  pounds.  The  shells  are  now,  it  appears,  about 
one-sixth  as  abundant  as  they  were  a  dozen  years  ago.  This  is  a 
rapid  rate  of  depletion,  and  it  is  evident  that  the  future  can  have 
little  to  offer  unless  something  is  done  to  insure  the  self -perpetuation 
of  the  mussel  beds. 

The  town  of  Black  Rock,  Ark.,  which  has  a  population  of  about 
1,000,  offers  an  illustration  where  both  fishing  and  manufacture 
are  involved.  It  is  estimated  that  approximately  $50,000  is  brought 
into  the  town  and  the  territory  about  it  each  year,  of  which  by 
far  the  greater  amount  is  paid  out  in  the  town  of  Black  Rock  itself. 
What  does  the  future  hold  for  this  place?  Reliable  information 
shows  that  while  a  few  years  ago  a  sheller  could  take  1,200  pounds 
or  more  per  day  from  the  Black  River  at  Black  Rock,  the  daily 
catches  now  run  from  100  to  200  pounds.  Although  shells  are  bring- 
ing about  $20  per  ton,  there  is  scarcely  a  daily  wage  to  be  made, 
and  as  a  consequence  the  shell  fishery  immediately  about  Black 
Rock  is  almost  negligible.  The  shelling  is  now  prosecuted  princi- 
pally above  Black  Rock,  in  the  upper  waters  and  tributaries  of  the 
Black  River,  as  about  Pocahontas  and  elsewhere.  The  process  of 
depletion  is  unchecked  and  the  condition  is  clearly  such  as  to  awaken 
the  enlightened  sentiment  of  the  community  and  the  State  at  large 


6  PBOTECTION   OF  FBE8H-WATEB  MUSSELS. 

to  support  measure^  that  will  insure  permanent  life  and  prosperity 
to  the  industry.  Here  is  a  business  that  yields  a  relatively  fixed  re- 
turn in  comparison  with  agricultural  industries,  which  are  so  gen- 
erally affected,  favorably  or  unfavorably,  by  the  vicissitudes  of 
weather  conditions. 

It  is  of  much  more  immediate  concern  to  the  community  at  large 
than  it  is  to  the  purchasers  of  shells  or  to  the  shellers  themselves 
that  the  resources  of  a  particular  region  should  be  conserved.  It  is 
a  comparatively  simple  matter  for  the  manufacturer  to  strip  his 
plant  and  to  remove  his  machinery  to  another  locality  with  unde- 
pleted  resources;  it  is  an  easy  thing  for  the  sheller,  with  his  scant 
equipment  in  a  house  boat,  to  float  down  the  river,  looking  to  find 
another  temporary  home  where  his  labors  may  be  more  profitable. 
It  is  the  interest  of  the  communitv  that  is  threatened.  The  loss  of 
a  substantial  industry  affects  the  profits  and  the  welfare  of  innumer- 
able persons  who  may  have  known  little  of  their  indirect  interest  in 
a  business  in  which  they  did  not  immediately  participate.  The  com- 
munities most  immediately  affected  are  those  of  the  river  towns 
which,  as  a  general  rule,  are  too  limited  in  their  sources  of  fixed 
income. 

From  the  standpoint  of  community  economy,  an  unfortunate  fea- 
ture of  the  mussel  fishery,  as  it  has  been  pursued  up  to  this  time,  has 
been  its  nomadic  character.  The  policy  everywhere  has  been  to  clean 
up  the  beds  of  a  locality,  or  of  a  stream  as  a  whole,  and  then  to  move 
to  new  regions.  Temporary  cutting  plants,  or  "  factories,"  have  fre- 
quently been  established  in  the  vicinity  of  active  shelling,  to  move 
subsequently  as  the  local  fishery  passed  away.  OnW  the  larger  and 
more  firmly  established  branch  plants  of  the  principal  factories  have 
maintained  a  fixed  location. 

It  will  be  brought  out  later  in  this  report  that  it  does  not  appear 
possible  to  insure  the  best  condition  of  the  mussel  beds,  except  by 
some  plan  of  rotation ;  but  it  would  be  desirable  and  favorable  to  the 
interest  of  all  for  the  mussel  fishery  to  be  a  permanent  and  depend- 
able feature  of  the  industrial  life  of  the  broader  communities,  if  not 
of  particular  restricted  localities. 

The  perpetuation  of  the  mussel  resources  may  well  receive  the 
best  consideration  of  every  State  concerned  and  of  the  National 
Government  as  well.  It  affects  the  welfare  of  thousands  of  shellers, 
of  hundreds  of  river  towns  over  the  broad  Mississippi-Missouri 
Basin,  of  manufacturers  and  laborers,  east  and  west,  and,  it  might 
be  said,  of  every  user  of  pearl  buttons,  which  comprises  practically 
the  entire  population  of  the  country. 

The  Government  and  the  States  can  accomplish  the  desired  object 
by  two  principal  means — artificial  propagation  and  legislative  pro- 
tection.   It  is  the  province  of  the  present  paper  to  deal  primarily 
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with  the  subject  of  protective  measures,  but  it  will  be  advisable  to 
give  first  an  abbreviated  account  of  the  conditions  and  possibilities 
of  artificial  propagation,  especially  as  the  results  of  propagation  will 
be  greater  or  less  according  to  the  degree  of  protection  extended  to 
the  young  mussels. 

ARTIFICIAL  PROPAGATION  OF  MUSSELS  BY  THE  GOVERNMENT* 

ESTABLISHMENT  OF  PROPAGATION. 

The  Bureau  of  Fisheries  has  always  maintained  an  active  interest 
in  the  development  of  the  fresh-water  mussel  fishery  of  America, 
which,  in  its  importance  and  breadth  of  territory,  is  entirely  unique 
in  the  world.  As  early  as  1897  and  1898,  the  shell  fishery  being  then 
only  4  or  5  years  old,  the  Fish  Commission  undertook  investiga- 
tions relating  to  the  various  phases  of  the  industry,  and  several  re- 
ports were  published  dealing  with  the  natural  history  of  mussels,  the 
shell  and  pearl  fisheries,  and  the  button  industry.  In  a  general  report 
on  the  subject  Dr.  Hugh  M.  Smith  then  recommended  measures  for 
the  protection  of  mussels.  No  action  followed,  and  in  consequence 
the  scene  of  the  most  important  fisheries  has  greatly  shifted  since 
that  time. 

Some  years  later  there  began  a  special  investigation  of  the  repro- 
duction of  mussels,  which  resulted  in  the  methods  of  artificial  propa- 
gation as  developed  by  Prof.  Lefevre  and  Prof.  Curtis,  of  the  Uni- 
versity of  Missouri,  in  association  with  the  Bureau.  The  Government 
then  established  the  Fairport  Biological  Station  to  engage  in  the 
propagation  of  mussels  and  the  studies  of  mussel  problems,  besides 
exercising  wider  activities  in  fishery  investigations.  For  a  number 
of  years  field  investigations  relating  to  the  distribution,  habits,  and 
conditions  of  life  of  the  mussels  have  been  prosecuted  by  the  staff  and 
associates  of  the  Bureau  throughout  the  Mississippi  Basin. 

For  the  first  two  years  at  the  Fairport  station  mussel  propagation 
was'  carried  on  in  an  experimental  way,  but  beginning  with  1912  the 
practical  operations  have  been  conducted  upon  as  large  a  scale  and 
over  as  wide  a  territory  as  the  available  resources  permitted.  During 
the  past  two  years  mussels  have  been  propagated  chiefly  in  the  Mis- 
sippi  River  from  Lake  Pepin,  in  Minnesota,  to  New  Boston,  111. ;  in 
the  Wabash  River  in  Indiana,  and  in  the  "White  and  Black  Rivers  of 
Arkansas.  During  the  year  ended  June  30,  1913,  about  150,000,000 
glochidia,  or  young  mussels,  were  put  out,  and  in  the  first  half  of  the 
present  fiscal  year  that  number  is  fully  equaled.  Such  figures  appear 
large.  It  is  not  difficult  by  the  methods  of  propagation  to  handle 
considerable  numbers  of  glochidia;  indeed,  it  is  necessary  to  work 
on  an  ample  scale,  for  in  mussel  propagation,  as  in  most  forms  of 
fish  culture,  what  we  can  now  do  is  to  aid  the  young  over  the  most 
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critical  period  in  their  life  history,  after  which  they  must  be  left  to 
continue  the  stniggle  for  existence  by  their  own  efforts. 

We  therefore  plan  to  work  in  such  a  way  that,  even  with  the 
liberal  discount  that  nature  will  surely  apply  to  our  returns,  there 
may  be  left  a  real  measure  of  benefit  gained  without  undue  cost. 
Many  of  the  young  will  be  lost  from  falling  upon  unsuitable  bot- 
toms and  from  many  other  unfavorable  conditions,  such  as  confront 
every  young  mussel  in  nature  with  more  or  less  frequency.  We  would 
like  to  remove  all  of  the  unfortunate  conditions  productive  of  loss, 
both  to  the  mussels  that  we  put  out  and  to  those  that  are  propagated 
entirely  by  natural  means;  but  this,  of  course,  is  not  possible. 
There  are,  however,  artificial  conditions  which  do  injury  to  the 
younger  mussels,  and  it  is  both  desirable  and  practicable  to  prevent 
such  damage  as  far  as  can  be  done  reasonablv. 

RESUI^TS   DEPENDENT   UPON    PROTECTION. 

In  the  regular  fishery  for  mussels  the  beds  are  continually  dragged 
over  with  rakes,  tongs,  crowfoot  hoolcs,  or  dredges.  It  is  inevitable 
that  the  young  mussels  will  suffer  to  some  extent  from  this  process. 
It  is  quite  unnecessary,  however,  for  the  "  infant "  mussels,  many  of 
them  too  small  for  any  use  at  all  and  many  more  too  small  for  any 
economical  or  proper  use  in  manufacture,  to  be  entirely  removed 
from  the  beds.  Mussels  are  thus  uselessly  destroyed  that  might  be 
left  to  grow  to  a  size  at  which  they  would  be  both  commercially 
valuable  and  properly  usable;  meantime,  too,  they  might  take  their 
natural  part  in  the  reproduction  of  the  species. 

Furthermore,  it  would  be  desirable  to  leave  portions  of  the  rivers 
entirely  undisturbed  by  the  operations  of  shelling  during  periods  of 
some  years.  This  would  accomplish  a  double  object — it  would  leave 
the  best  conditions  for  the  natural  reproduction  of  the  remmant  of 
the  old  stock  and  for  the  growth  of  the  young  mussels  and  at  the 
same  time  it  would  create  a  series  of  reserves  in  which  artificial 
propagation  could  be  carried  on  with  the  best  conditions  for  maxi- 
mum results.  In  such  closed  regions  the  young  mussels  would  have 
to  contend  against  only  the  normal  unfavorable  conditions  which 
all  mussels  have  ever  had  to  withstand,  without  an  added  toll  of 
destruction  being  taken  by  the  direct  and  indirect  effect  of  the  opera- 
tions of  men. 

The  simple  "  closing  "  of  a  depleted  region,  if  the  exhaustion  has 
not  proceeded  too  far,  may  be  expected  to  lead  to  sure  betterment, 
and  even  in  time,  if  the  closure  were  for  a  very  long  period,  to  a 
restoration  of  the  former  condition  when  mussels  were  so  richly 
abundant.  It  will  be  advisable,  however,  to  supplement  natural 
processes  by  the  methods  of  artificial  i^ropagation  in  order  that  the 
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replenishment  may  be  hastened  and  a  greater  result  gained  in  a 
shorter  time.  We  have  to  contemplate  that  the  beds  that  may  be 
closed  will  have  to  be  reopened  after  a  definite  period,  for  the  fisher- 
men can  not  afford  to  work  indefinitely  on  restricted  and  depleted 
areas,  and  the  supply  of  available  shells  must  be  maintained.  A 
proper  solution  as  fair  as  possible  to  all  will  be  found  in  a  plan 
of  rotation  which  will  give  rest  periods  to  the  different  portions  of 
a  river  in  succession.  Let  this  measure  be  supplemented  as  far  as 
may  be  by  Government  or  State  propagation  of  mussels  in  the  resting 
regions. 

It  is  apparent  that  artificial  propagation  and  protection  are  inti- 
mately related.  Restrictive  measures  alone  will  yield  benefits,  but 
these  will  be  greater  if  the  protection  is  followed  up  by  well-directed 
propagation.  Artificial  propagation  pursued  independently  may  be 
expected  to  bring  results,  but  the  advantages  will  be  considerably 
diminished  if  no  steps  are  taken  to  lessen  the  unnecessary  destruc- 
tion of  the  young  mussels  thus  given  a  start  upon  life. 

PROTECTION. 
BSSENTIAL  CONSIDERATIONS  FOR  EFFECTIVE  LEGISLATION. 

Although  at  least  20  States  participate  directly  in  the  mussel  fish- 
ery for  the  shell  trade,  only  2  or  3  of  these  have  taken  any  action 
of  any  kind  for  the  protection  of  the  resources.  In  some  others 
measures  have  been  proposed  at  various  times,  but  without  receiving 
favorable  consideration  by  the  legislative  bodies.  Indeed,  it  is  prob- 
ably well  that  this  is  the  case,  in  view  of  the  fact  that  there  has  been 
no  general  presentation  of  the  case  from  all  sides  to  aid  in  a  just 
consideration  of  the  matter.  The  Bureau  is  prompted  to  make  this 
report  in  the  hope  that  suggestions  based  upon  a  long-continued 
investigation  of  the  shelling  industry  in  all  its  phases  may  be  of 
material  aid  to  the  responsible  bodies  concerned  in  the  determination 
of  how  best  to  perpetuate  the  mussel  resources,  giving  due  regard  to 
the  local  conditions  involved. 

Any  legislation  to  be  most  effective  must  fulfill  certain  general  con- 
ditions. It  must  be  based  upon  just  consideration  of  the  welfare  of 
all  classes  legitimately  interested  in  the  business,  including  shellers, 
buyers,  manufacturers,  and  the  public  generally.  This  is  important 
not  only  because  fairness  demands  it  but  because  it  is  manifestly 
impracticable  to  enforce  a  law  which  is  framed  in  disregard  of 
economic  requirements.  A  law  that  makes  possible  the  creation  of 
a  monopoly,  or  one  that  drives  the  buyers  and  manufacturers  from 
the  territory,  or  that  sacrifices  the  good  of  the  industry  to  revenue 
production  to  the  State,  would  be  so  manifestly  unsound  that  further 
comment  seems  unnecessary. 


10  PROTECTION   OF   FRESH-WATEE  MUSSELS. 

Nevertheless,  the  element  of  sacrifice  can  not  be  entirely  eliminated. 
In  this  case,  as  in  others,  ultimate  benefits  can  scarcely  be  obtained 
without  some  temporary  sacrifice,  although  it  should  be  aimed  to 
make  the  immediate  loss  felt  as  little  as  possible.  It  is  the  unwill- 
ingness of  individuals  to  make  voluntary  sacrifices,  independently, 
for  the  good  of  the  mussel  beds  that  makes  legislation  of  any  kind 
necessary.  There  is  a  demand  for  legislative  action  only  because,  in 
the  end,  the  welfare  of  all  parties  concerned  is  dependent  upon  the 
promotion  of  abundant  growth  of  mussels. 

Finally  an  eminently  desirable  feature  of  any  legislation  is  that 
it  shall  be  so  simple,  plain,  and  undebatable  as  to  minimize  the  diffi- 
culty of  enforcement.  Coupled  with  this  there  must  be  not  only  an 
effective  penalty  but  machinery  of  enforcement  that  will  work  simply 
and  certainly. 

The  measures  to  be  proposed  will  be  considered  in  the  light  of 
these  requirements,  together  with  the  basic  conditions  offered  by  the 
natural  history  and  the  conditions  of  life  and  reproduction  of  the 
mussels. 

EXAMINATION  OF  PROTECTIVE  MEASURES. 

TWO    3IEASI  KES   FOR    IMMEDIATE    AITLICATION. 

As  appears  from  the  remarks  hitherto  made,  the  restrictions  which 
are  immediately  required  for  the  preservation  of  the  shell  resources 
are — 

(1)  The  imposition  of  size  limits  for  the  protection  of  young 
mussels. 

(2)  The  adoption  of  a  plan  of  rotation  of  closed  regions,  whereby 
the  mussel  beds  may  be  given  the  best  opportunity  for  propagation 
and  growth. 

We  do  not  at  this  time  advocate  any  other  limitations,  and  it  will 
be  attempted  to  show  that  these  are  so  simple  to  apply  and  so  prom- 
ising of  effectual  conservation  that  it  is  strongly  advisable  not  to  com- 
plicate the  situation  by  a  needless  multiplicity  of  restrictions.  These 
two  measures  will  be  fully  discussed  in  subsequent  sections  of  the  paper. 

MEASURES    NOT   SUITED  TO   EXISTING   CONDITIONS. 

Two  other  measures  that  have  been  more  or  less  frequently  pro- 
posed are  the  provision  of  a  closed  season  during  certain  months  and 
the  restriction  of  the  methods  of  taking  mussels.  AVhile  it  is  the 
purpose  of  the  present-  paper  to  discuss  more  especially  the  positive 
suggestions  that  are  offered,  it  is  not  out  of  place  to  give  briefly  some 
of  the  reasons  for  exclusion  of  measures  which  may  have  been  sug- 
gested by  friends  of  the  industry  with  sincerity  of  purpose  and  which 
are  not  upon  their  face  devoid  of  merit.  Always  let  it  have  the  first 
place  in  our  minds  that  the  one  object  in  view  is  not  to  hamper  but 
to  develop  the  mussel  fishery. 


PBOTBCTION   OF  FRB8H-WATEB  MUSSELS.  11 

Closed  season  of  months, — ^The  aim  in  establishing  a  closed  season 
for  tlie  mussel  fishery  during  a  portion  of  the  year  is  either  to  protect 
the  mussels  from  disturbance  during  a  breeding  season  or  else  to 
diminish  the  extent  of  the  fishery  by  limiting  its  duration. 

It  might  be  very  proper  to  protect  the  mussels  during  the  active 
breeding  season,  if  such  a  season  could  be  defined;  but,  as  a  matter 
of  fact,  the  various  species  of  mussels  in  any  particular  stream  have 
different  seasons  of  breeding.  The  mussel  industry  is  based  upon  a 
considerable  number  of  species  of  economic  mussels.  There  is  a 
group  which  has  a  short  breeding  term  during  the  summer  months. 
Such  are  the  species  known  commercially  as  "niggerhead,"  "pimple- 
back,"  " monkey- face,"  "maple-leaf,"  "blue-point,"  "three-ridge," 
etc.  The  "  washboard "  seems  to  have  an  intermediate  breeding 
term  during  the  early  fall,  though  it  may  be  that  in  some  cases  it 
carries  its  spawn  into  the  winter.  Many  of  the  more  important 
species  of  mussels  have  a  long  term  of  breeding;  in  the  latter  part 
of  the  summer  and  in  the  early  fall  the  eggs  are  deposited  into  brood 
pouches  within  the  shell  of  the  female,  and  there,  after  they  hatch 
and  develop,  they  are  carried  over  the  winter,  to  be  liberated  in  the 
spring  and  early  summer.^  Of  this  kind  are  the  "  mucket,"  "  sand- 
shell,"  "  pocketbook,"  "  butterfly^,"  and  others. 

In  view  of  the  variety  of  commercial  mussel  species  and  the  di- 
versity of  breeding  seasons,  it  does  not  appear  practicable  to  deter- 
mine upon  a  closed  season  that  will  accomplish  its  particular  purpose. 
The  Illinois  law  prohibits  the  taking  of  mussels  in  any  navigable 
water  in  that  State  between  the  1st  day  of  October  and  the  1st  day 
of  April;  but,  as  illustrating  how  such  a  measure  may  apply  in  a 
particular  case,  practically  all  of  the  mussels  in  the  principal  river 
of  that  State — ^the  Illinois  River — are  short  term  or  summer  breeders, 
spawning  some  in  June,  July,  and  August,  others  in  October  and 
about  that  time.  Only  a  few  carry  the  spawn,  after  its  development, 
through  the  winter. 

The  principal  objection  to  an  enforced  interruption  of  the  fishery 
during  a  period  of  months  is  that  it  deprives  the  mussel  fishermen 
of  the  right  to  earn  a  living  by  their  profession  during  a  portion  of 
each  year.  This  objection  has  real  weight,  and  should  be  overborne 
only  by  decided  advantages  to  be  gained  from  a  closed  season. 

Restricting  the  methods  of  fishery, — ^The  principal  implements  for 
taking  mussels  are  the  crowfoot  bar,  the  rake,  the  fork,  the  tongs  or 
scissors  fork,  the  dip  net,  and  the  dredge.  These  several  pieces  of  ap- 
paratus are  variously  adapted  to  conditions  of  depth,  rate  of  current, 
and  character  of  bottom,  as  well  as  to  the  aptitudes  and  customs  of 
the  fishermen.     Before  a  method  should  be  prohibited  it  should  be 

*  Possibly  theje  mussels  liberate  glochldla  to  a  limited  extent  during  the  fall  and  win- 
ter ;  but  the  general  statement  Is  well  founded. 
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known  that  it  can  be  replaced  by  one  of  the  more  suitable  methods, 
or  else  that  it  is  so  positively  injurious  as  to  require  its  elimination. 
The  only  implement  of  capture  against  which  complaints  are  gen- 
erally made  is  the  crowfoot  hook,  but  this  is  the  only  method  in  gen- 
eral use  which  is  adapted  for  taking  mussels  in  the  deeper  water,  and 
it  is  probably  in  more  common  use  than  any  other  method.  Perhaps 
in  time  improvements  upon  this  hook  will  be  adopted  to  lessen  its 
injuriousness,  or  other  methods  capable  of  replacing  it  will  be  better 
known.  In  the  light  of  present  conditions  it  would  work  an  unneces- 
sary hardship  upon  a  very  large  number  of  fishermen  to  prevent  its 
use,  especially  when  it  appears  that  the  protection  of  the  mussels  can 
be  accomplished  by  methods  more  equitable  to  all  concerned. 

Still  other  measures  have  sometimes  been  advanced  looking  to  the 
limitation  of  the  number  of  shellers  to  be  permitted  to  work  within 
a  given  territory  or  to  the  leasing  of  shelling  rights.  Since  such  pro- 
posals have  not  yet  been  offered  in  connection  with  any  properly 
worked-out  plan  by  which  serious  injustice  would  be  avoided  and  the 
interest  of  the  public  safeguarded  they  may  be  dismissed  with  the 
remark  that  it  is  not  simply  the  protection  of  mussels  that  is  desired 
but  the  protection  of  the  mussels  for  human  use  without  interference 
with  common  human  rights.  The  absence  of  inherent  wrong  in  an 
idea  does  not  commend  it  if  it  carries  within  itself  the  seeds  of  its 
own  defeat  by  a  method  of  application,  or  a  want  of  method,  that 
allows  opportunity  for  manif^tly  unjust  and  intolerable  conditions 
to  arise. 

There  remains  to  deal  with  the  necessity  for  the  two  measures  that 
are  advocated  and  to  discuss  the  methods  of  application.  This  can 
be  more  adequately  done  in  distinct  sections. 

SIZE  LIMIT— NECESSITY  AND  APPUCATION. 

EXHAUSTIVE  NATURE  OF  THE  FISHERY. 

The  necessity  for  imposing  restrictions  upon  the  size  of  mussels 
to  be  removed  from  the  beds  is  brought  out  more  clearly  by  the 
photographs  than  could  be  done  by  any  lengthy  discussion.  All 
of  the  shells  shown  in  plates  i  and  ii  were  actually  taken  for 
market,  sold,  and  shipped  to  the  factory.  The  smallest  ones  (in  the 
three  upper  rows  on  plate  i)  were  not  wanted  at  any  factory;  they 
were  bought  only  because  the  fishermen  had  thrown  them  into  the 
piles  along  with  the  larger  shells,  "  to  add  weight."  Most  of  the 
very  smallest  shells,  those  under  1  inch  in  length,  are  subsequently 
lost  in  handling,  by  falling  through  the  forks  or  otherwise  wasting 
as  they  are  thrown  into  the  car  or  from  the  car  to  the  bin.  None  of 
the  shells  in  the  three  upper  rows  of  plate  i  would  ordinarily  be 
used  by  any  manufacturer.    It  is  true  that  some  of  the  shells  shown 
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have  had  one  blank  cut  out,  and  these  were  actually  cut  at  a  com- 
mercial plant,  but  the  instance  was  a  very  rare  one  and  was  certainly 
unprofitable.  Even  if  the  manufacturer  desired  it,  the  cutters  will 
not  handle  shells  from  which  only  one  blank  can  be  cut,  since  the 
waste  of  time  outweighs  the  saving  of  material. 

Conseqjuently  all  shells  less  than  about  1^  inches  in  length,  no 
matter  what  the  quality,  are  thrown  into  the  discard.  There  can 
he  no  difference  of  opinion  as  to  the  pure  Ijoastefulnesa  of  taking  shells 
of  this  size. 

The  shells  shown  in  the  illustration  are  not  the  smallest  that  could 
be  found.  Some  shells  observed  in  the  fishermen's  boats  were  only 
one-half  inch  in  the  greatest  diameter.  Out  of  the  water  these 
are  entirely  without  use.  The  fisherman  who  saves  them,  thinking 
that  they  add  weight  to  his  heap,  would  doubtless  be  surprised  to 
learn  that  he  would  have  to  handle  several  times  and  clean  200  of 
such  shells  to  add  1  cent  to  his  earnings,  for  it  would  take  nearly 
half  a  million  of  them  to  make  1  ton. 

The  shells  in  the  fourth  and  fifth  rows,  counting  from  the  top 
in  plate  ii,  are  used  at  the  factories  when  received,  and  are  some- 
times particularly  favored  where  the  quality  is  as  good  as  in  those 
from  many  Arkansas  rivers,  and  the  shells  will  yield  two  or  three 
blanks  of  16  to  20  lines.  Such  blanks  are  of  a  suitable  thickness  and 
work  up  economically  besides  having  a  good  quality.  Some  of  the 
shells  in  these  two  rows  show  how  blanks  of  18,  16,  and  14  lines  are 
worked  out,  a  "line  "  in  button  measure  representing  the  fortieth 
part  of  an  inch. 

The  use  of  shells  taken  between  \\  and  2  inches  in  greatest  diameter 
does  not,  therefore,  like  the  marketing  of  those  under  1^  inches,  repre- 
sent absolute  waste,  but  it  does  denote  relative  waste  or  real  short- 
sightedness from  the  economic  point  of  view.  Shells  of  this  size  will 
average  about  30,000  pairs  to  the  ton,  while  mussels  of  such  a  practical 
size  as  2\  inches  will  average  only  15,000.  The  number  of  blanks  ob- 
tained from  a  ton  of  shells  of  the  latter  size  would  be  just  the  same  as 
from  a  ton  of  the  smaller  shells,  notwithstanding  that  only  half  as 
many  shells  are  handled.  We  are  thus^  when  using  the  smaller  shells^ 
depleting  the  m/ussel  beds  at  tvnce  the  necessary  rate  without  any 
corresponding  advarUaxfe, 

WASTE  ILLUSTRATED. 

There  is  given  below  a  table  that  will  repay  careful  examination 
as  illustrating  the  wastefulness  of  using  the  small  shells.  While  the 
figures  must  be  understood  to  be  only  approximate,  they  are  based 
upon  careful  weights  and  counts  of  a  number  of  shells  from  several 
localities.  The  shells  were  all  "niggerheads"  and  were  all  obtained 
after  shipment  to  factories. 
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The  first  two  columns  show  the  limits  of  size  for  each  lot  used,  the 
greatest  diameter  being  the  basis  of  measurement. 

The  third  column  shows  the  approximate  number  of  pairs  of  shells 
composing  a  ton,  the  unit  of  purchase;  multiplying  this  number  by  2 
would  give  the  number  of  single  shells  per  ton. 

In  the  fourth  colutnn  there  is  given,  in  the  case  of  the  critical 
sizes,  the  number  of  18-line  blanks  readily  taken  from  a  single  shell 
(which  is  one-half  the  number  yielded  by  a  pair  of  shells,  or  an  indi- 
vidual mussel). 

The  fifth  column  indicates  the  number  of  gross  of  blanks,  by  com- 
putation, yielded  by  a  ton  of  shells.  This  computation  is  based  upon 
the  cutting  of  18-line  blanks  (not  the  larger  20-line  blanks  that  have 
been  taken  from  some  of  the  larger  shells  in  the  illustration).  Some 
of  these  shells  are  cut  excessively  close  to  the  tips,  on  account  of 
taking  too  many  larger  line  blanks.  It  must  be  understood  that  dif- 
ferent sized  shells  are  adapted  for  different  lines  of  buttons.  The 
data  herein  is  for  comparative  purposes  only. 

Table  or  Sizes,  Weights,  and  Button  Pboduction  fob  Niooebhead  Shells 

(Afpboximate  Fioubes). 


Longest  dimension. 


Greater 
than— 


Indies. 


21 
3 

4 


Less 
than — 


Inches. 
1 
Ij 
1 

K 

2 

2\ 


3 
4 


Noxnber 

of  mussels 

per  ton. 


174,000 
110,000 
55,000 
33,000 
36,000 
20,000 
15,000 
10,500 


8,500 
6,200 
4,000 
3,200 


18-line 

blank? 

per  single 

shell. 


2 
3 
4 
5 
6 


o7-8 
a  10 
a  12 
«14 


Quantity 
of  blanks 
per  ton. 


Oross. 


917 
1,008 
1,111 
1,042 
875 
Grad- 
ually 
dimin- 
ishing 
to  less 
than 
650  p6r 
ton. 


Refer  to 

iUustja- 

tion. 


Plate  I— 
1st  row. 
2nd  row. 
3rd  row. 
4tb  row. 
5tb  row. 
6th  row. 
7th  row. 
8th  row. 

Plate  n- 
Istrow. 
2nd  row. 
3fd  row. 
4th  row. 


a  At  the  time  of  making  this  table  only  a  few  of  the  laiger-siied  shells  were  available,  so  the  estimAtea 
ol  blanks  are  less  accurate. 

It  may  be  seen  from  the  table  that  a  marketable  ton  of  ni^er- 
heads  could  be  composed  of  the  shells  of  3,200  or  of  33,000  mussels, 
according  as  the  shells  were  4  inches  in  length  or  only  1^  inches.  As  a 
matter  of  fact,  no  marketed  ton  is  ever  composed  of  mussels  of  an 
exactly  uniform  size;  furthermore,  the  extremely  large  niggerhead 
shells  are  very  rare  and  generally  not  very  desirable  on  account  of 
inferior  quality  and  disproportionate  waste.  A  ton  of  shells  from 
a  region  of  depletion  will  also  include  a  number  of  the  smallest  and 
not  strictly  marketable  shells. 
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Now,  let  US  take  a  concrete  illustration:  Several  counts  of  mussels 
gathered  by  shellers  in  the  White  River  near  Clarendon,  Ark.,  were 
made  in  October,  1913 ;  from  these  an  average  was  taken  that  fairly 
represents  the  catches  being  made  at  that  time  in  that  region.  It  was 
found  that  60  per  cent  by  number  oi  the  shells  taken  were  of  a  size 
less  than  2  inches  in  greatest  dimension;  also  thai  a  ton  of  shells 
comprised  20,500  pairs,  of  which  12,300  were  less  than  2  inches.  Now, 
it  is  evident  that  if  these  smaller  shells  were  returned  to  the  bed 
we  would  be  depleting  the  bed  less  than  one-half  as  fast  as  at  present. 
This  would  be  the  substantial  advantage  that  such  a  size  limit  would 
have  to  the  mussel  beds;  and  any  advantage  to  the  mussel  beds  is  an 
ultimate  advantage  to  the  fishermen,  manufacturers,  and  all  others 
in  any  way  dependent  upon  the  perpetuation  of  the  mussels.  Under 
the  working  of  a  2-inch  size  limit,  60  shells  out  of  every  100  then 
being  taken  6h  the  nigg^rhead  beds  of  that  viciiiity  woilld  have  been 
thrown  badic.  This  seems  to  bfe  disking  a  good  deal,  but  hot  so  much 
as  at  first  appears,  for  the  undersized  shells  constitute  ofily  88  per 
cent  of  the  weight  or  selling  value  of  the  shells  taken. 

On  the  other  hand,  both  sheller  and  manufactured  t^ould  be  saved 
the  trouble  of  handling  over  and  over  again  an  unnecessarily  large 
liumber  of  shells.  A  ton  of  shells  (from  the  same  locality)  com- 
prising only  those  above  2  inches  in  greatest  dimension  would  con- 
tain about  13,000  pairs,  or  37  per  cent  less  than  the  number  now 
found  in  a  ton  (20,500),  while  these  shells,  the  smallest  ones  being 
eliminated,  would  produce  at  least  10  per  cent  more  buttons  of 
cort*espohding  sizes. 

SIZE  LIMIT  IN  BELATION  TO  BCONOMT. 

The  figures  given  above  are,  of  course,  based  upon  counts  and  com- 
putations of  shells  from  a  particular  locality  and  must  not  be  as- 
sumed to  have  any  general  application,  but  the  facts  and  principles 
derived  do  have  a  universal  bearing.  If  such  a  size  limit  as  2  inches 
is  adopted,  the  saving  to  the  mussel  beds  and  to  the  future  of  all 
interested  parties  is  out  of  all  proportion  to  the  immediate  loss  to 
any  party ;  and  even  the  immediate  loss  is  to  some  extent  compensated 
by  the  saving  resulting  from  having  to  do  with  a  lesser  number  of 
shells  that  yield  a  greater  number  of  buttons  per  ton. 

Undeniably  some  temporary  sacrifice  is  entailed,  but  unless  it  be 
admitted  that  temporary  sacrifice  will  be  accepted,  it  is  useless  to 
consider  any  manner  of  restriction  for  ultimate  benefit. 

There  is  one  point  that  is  brought  out  in  the  table  on  page  14 
that  merits  attention  from  the  broad  standpoint  of  economy.  In  all 
shells  there  is  a  proportion  of  unavoidable  waste,  since  the  entire 
weight  of  the  shell  can  not  be  transformed  into  buttons.  In  very 
small  shells  we  may  expect  an  undue  waste,  on  accoimt  of  the  fact  that 
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only  one  or  two  blanks  can  be  cut  out,  leaving  a  larger  bulk  of  shell 
in  proportion  to  the  number  of  blanks  gained.  On  the  other  hand, 
in  very  large  shells  a  high  degree  of  waste  is  involved  because  of 
excessive  thickness,  which  must  be  ground  from  the  blanks,  and  be- 
cause of  the  extra  weight  of  the  discarded  portion.  Somewhere 
between  these  extremes  is  the  size  of  shell  that  yields  the  largest  num- 
ber of  blanks  as  compared  with  the  waste  or  the  weight  of  shell  that 
does  not  go  into  buttons.  As  shown  by  the  data  in  the  fifth  column  of 
the  table,  the  shells  a  little  above  2  inches  in  size  are  those  (for  this 
species)  that  make  the  best  yield  per  ton  for  the  small  lines  for  which 
there  is  the  greatest  general  demand. 

REASONS  FOR  THE  PROPOSED  2-INCH  LIMIT. 

Argument  might  be  made  in  favor  of  a  higher  size  limit  as  being 
still  more  favorable  to  the  preservation  of  the  mussels,  but  it  is 
sufficient  to  say  that  the  economic  conditions  would  not  justify  a 
higher  limit.  At  2  inches  a  sufficiently  severe  restriction  is  placed 
upon  the  fishery,  and  to  go  further  would  be  practically  to  pro- 
hibit the  pursuit  of  shelling  in  so  many  localities  that  excessive  hard- 
ship would  be  caused. 

As  consideration  thus  far  has  been  given  almost  exclusively  to 
the  niggerhead  shell,  the  question  may  well  be  raised.  Will  the  same 
limit  apply  to  other  species  of  shells  ?  The  minimum  size  of  2  inches 
suggested  can  be  taken  as  an  absolute  minimum,  since  there  is  no 
species  of  any  importance  for  which  it  would  be  too  high.  This 
minimum  would  not,  however,  give  the  same  degree  of  protection 
to  the  larger  forms,  such  as  the  washboard,  the  bluepoint,  and  the 
mucket.  Should  a  minimum  size  be  fixed  with  particular  reference 
to  any  one  of  these  varieties,  it  would  necessarily  be  a  good  deal 
higher. 

In  the  present  paper  recommendation  is  made  for  this  one-size 
limit  alone,  for  the  following  reasons : 

1.  All  conditions  considered,  it  is  the  most  appropriate  limit  that 
could  be  designated  for  the  niggerhead  mussel,  which  is  at  present 
the  most  important  species  of  wide  distribution,  and  which  is,  further- 
more, the  species  most  liable  to  rapid  extermination.  This  and  spe- 
cies closely  like  it,  as  the  pigtoe,  the  pimple-back,  and  the  maple- 
leaf,  are  chiefly  those  that  are  now  heing  taken  in  the  very  small  sizes. 

2.  The  same  size  applies  equally  well  to  the  related  species  just 
mentioned,  as  well  as  to  the  "hickory-nut,"  or  "Missouri  nigger- 
head," and  the  "butterfly." 

3.  The  larger  species,  as  the  "washboard,"  "bluepoint,"  and 
"  mucket,"  are  generally  so  evidently  valueless  in  the  small  sizes  that 
shellers  do  not  take  them.  At  least  it  is  not  yet  of  observation  that 
particular  injury  is  being  done  to  these  species  in  this  way. 
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4.  To  insare  the  least  trouble  of  enforcement  of  the  law,  it  is  neces- 
sary that  a  minimum  size  be  set,  below  which  no  shells  of  any  species 
may  be  retained.  There  are  many  different  species  of  commercial 
mussels,  and  some  of  them  so  intergrade  as  to  make  exact  determina- 
tion a  nice  matter  in  some  cases.  Distinct  size  limits  for  the  differ- 
ent species  would  introduce  peculiar  difficulties  into  the  practical 
workings  of  enforcement;  it  would  be  more  troublesome  to  the  sheller 
to  observe  the  law  voluntarily,  and  loopholes  for  evasion  would  more 
easily  be  found  by  the  offender  of  wrong  intent. 

Should  conditions  in  certain  States  or  streams  subsequently  require 
a  higher  limit  for  particular  kinds  of  shells,  a  supplemental  limit 
may  be  fixed  for  designated  species;  but  this  could  be  done  without 
affecting  the  application  of  a  2-inch  limit  as  an  absolute  or  universal 
limit  below  which  no  shells  of  any  species  could  be  lawfully  taken. 
It  is  desirable  that  few  different  limits  should  ever  be  used,  and  it 
seems  expedient  to  have  but  one  size  limit  until  the  first  legislation 
shall  have  been  tried  out. 

DETAILS  ESSENTIAL  TO  EFFECnVE  LEGISLATION. 

In  concluding  this  section  emphasis  may  be  laid  on  the  value  of 
certain  details  of  legislation. 

Allowable  margin  of  undersized  shells. — ^While  it  may  seem  desir- 
able that  no  undersized  shell  at  any  time  should  be  taken  away,  never- 
theless it  is  necessary  to  make  allowance  for  a  margin  of  unintentional 
error.  Only  if  the  shellers  and  buyers  were  to  apply  an  insb*ument 
of  measure  to  each  individual  shell  would  all  possibility  of  error  be 
eliminated.  The  sheller  will  naturally,  after  a  few  measurements, 
come  to  judge  by  the  eye,  and  it  is  desirable  that  the  law  should  be 
somewhat  liberal,  rather  than  too  stringent  in  the  allowance  for 
mistakes.  There  should,  accordingly,  be  a  supplemental  provision 
that  if  not  more  than  5  per  cent  of  the  shells  by  number  (not  by 
weight)  of  any  bushel  are  found  to  be  below  the  size  limit,  the  law 
shall  not  be  presumed  to  be  violated. 

Illegal  possession. — ^To  be  practicable  of  enforcement,  the  law 
should  be  so  worded  as  to  make  it  illegal  not  only  to  bring  ashore  or 
to  offer  for  sale,  but  also  to  have  in  possession,  fresh- water  mussels 
or  dams  of  a  size  less  than  2  inches  in  greatest  dimension.  This  one 
provision  will  obviate  much  unnecessary  expense,  as  well  as  imdesir- 
able  complications  in  the  detection  of  violations  and  the  prosecution 
of  offenders.  Furthermore,  since  buyers  of  the  shells  would  be 
equally  liable  to  prosecution,  the  effect  would  be  to  destroy  the  mar- 
ket for  undersized  shells,  and  thus  in  the  most  effective  way  to  re- 
strain the  shellers  from  taking  them. 

Method  of  measuring  mAissels. — It  will  be  noted  that  the  method  of 
measure  is  stated  as  ^^  in  greatest  dimensicm,"  with  a  view  to  elim^- 
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nating  every  possibility  of  uncertainty  or  difference  of  opinion.  Mus- 
sels are  sometimes  measured  in  length  or  width  or  height,  but  on 
account  of  the  irregular  form  of  mussel  shells  these  dimensions  are 
not  always  interpreted  in  the  same  way.  In  testing  the  blank-making 
capacity  of  a  shell,  conmiercial  men  sometimes  measure  the  "  width 
on  the  face  " ;  that  is,  between  the  lateral  hinge  tooth  and  the  lower 
margin  of  the  shell.  This  measure  can  of  course  only  be  taken  from 
an  open  shell,  and  therefore  could  not  serve  for  our  purpose.  It  is 
worth  while  to  call  attention  to  the  fact  that  a  2-inch  shell  as  meas- 
ured in  greatest  dimension  would  be  a  good  deal  smaller  than  a 
2-inch  shell  in  commercial  measurement. 

An  inspector  would  need  to  be  equipped  with  an  ordinary  rectan* 
gular  caliper.  If  a  shell  should  be  found  to  measure  more  than  2 
inches  in  any  linear  direction  it  would  be  considered  as  above  the 
size  limit. 

CLOSED  REGIONS— NECESSITY  AND  APPUCATION. 

In  addition  to  the  provision  of  size  limits  it  is  strongly  recom- 
mended that  certain  portions  of  the  rivers  be  closed  for  rest  periods 
covering  several  years.  It  might  be  thought  that  in  regions  of  ex- 
treme depletion  the  operation  of  a  size  limit  would,  by  making  the 
fishery  less  prc^table,  have  the  effect  of  causing  a  practical  rest  pe- 
riod, but  this  can  not  be  expected,  for,  stimulated  by  the  high  price 
of  shells  and  the  ever-present  hope  of  making  a  pearl  find,  the  local 
shellers  will  hardly  ever  desist  entirely  from  the  fishery. 

No  better  way  of  giving  protection  to  mussels  can  be  found  tiian 
that  of  entirely  stopping  the  shelling  upon  a  series  of  beds,  although 
the  plan  must  be  applied  in  such  a  way  as  not  to  reduce  the  supply  of 
mussels  unduly  and  suddenly  and  with  as  careful  regard  as  possible 
to  the  established  interest  of  communities. 

INJURY  TO  SPAWNING  MUSSKLS  AND  TO  YOUNO. 

Some  of  the  conditions  that  make  a  system  of  closed  regions  par- 
ticularly advisable  for  the  conservation  of  fresh-water  mussels  may 
be  briefly  mentioned : 

1.  It  has  been  previously  stated  that  some  of  the  mussels  are  spawn- 
ing, or  with  spawn,  during  any  period  of  the  year.  Many  of  the 
most  important  species  are  spawning  during  the  late  spring,  early 
and  mid  summer;  other  equally  important  species  form  their  eggs 
in  the  late  summer,  when  they  become  fertilized  and  develop  into  the 
glochidium  stage,  but  the  mother  clam  retains  them  in  marsupial 
pouches  within  her  shell  during  the  entire  winter  and  even  into  the 
summer.  All  species  of  mussels  carry  the  eggs  in  the  marsupial 
pouches  during  the  process  of  development  to  the  glochidium  stage 
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or  longer,  whether  the  period  be  for  a  few  weeks  or  for  a  few  months. 
In  this  condition  the  mussels  are  said  to  be  gravid.  It  is  readily  ob- 
served that  when  gravid  mussels  are  disturbed  they  frequently  dis- 
charge the  young,  regardless  of  whether  these  are  mature  enough  to 
be  liberated  from  the  parent  or  not;  certain  species,  such  as  the  nig- 
gerhead,  are  particularly  likely  to  do  this. 

In  the  commercial  fishery,  therefore,  not  only  is  much  spawn  de- 
stroyed when  large  gravid  mussels  are  captured,  but  it  is  quite  prob- 
able that  other  mussels,  disturbed  on  the  bottom,  though  not  captured, 
are  caused  to  abort  the  young  in  an  immature  stage  when  they  are 
entirely  unable  to  complete  the  development  without  the  parent. 

2.  In  the  stage  of  existence  immediately  after  liberation  from  the 
parent,  the  young  mussels  are  parasitic  upon  fish.  We  are  not  here 
concerned  with  them  during  this  period  of  the  life  history.  When 
they  are  dropped  from  the  fish  many  of  the  young  mussels  do  not  at 
once  take  up  life  in  the  sand  or  mud  of  the  bottom,  but  we  find  them 
forming  delicate  threads  by  which  they  hang  from  plants  or  sticks 
or  stones  or  from  clam  shells,  and  thus  are  kept  from  being  washed 
away  or  smothered  in  the  mud  of  the  bottom.  We  may  imagine  the 
harm  to  these  little  mussels  that  is  imavoidably  wrought  when  the 
beds  are  continually  dragged  over.  In  like  manner,  the  little  shells 
that  are  just  beginning  to  take  hold  in  the  bottom  may  be  torn  out  by 
the  rake  or  hooks,  to  be  smothered  or  washed  away  to  less  favorable 
bottoms.  It  will  be  remembered  that  when  mussels  first  begin  life  in 
the  thread  stage  or  in  the  bottom  if  the  thread  stage  is  omitted,  they 
are  too  small  to  be  found  without  a  microscope. 

3.  One  of  the  principal  methods  of  capturing  mussels  is  with  the 
bar  and  hooks  dragged  over  a  large  area  of  mussel  bed  in  taking  a 
relatively  small  number  of  shells.  There,  is  chance  for  these  hooks  to 
injure  many  little  shells  when  each  drag,  requiring  a  period  of  only  a 
few  minutes,  covers  a  space  of  bottom  16  feet  wide  and  several  hun- 
dred feet  long.  Nevertheless,  it  is  not  certain  that  there  is  any 
method  to  take  its  place,  and  any  implement  used  will  accomplish 
some  injury  to  the  very  youngest  mussels. 

CONSIDERATIONS   DETERMINING   SIZE  OF  CLOSED  REOION& 

In  planning  for  the  closing  of  portions  of  rivers  for  periods  of 
years  consideration  should  be  given  to  community  needs  as  well  as 
to  general  economic  and  biological  conditions.  On  the  one  hand,  the 
closure  will  be  more  effective  in  result,  as  well  as  easier  of  enforce- 
ment, if  the  regions  of  closure  are  made  very  large;  while,  on  the 
other  hand,  making  the  closed  regions  smaller  might  cause  less 
economic  inconvenience.  If,  for  example,  the  entire  Illinois  River 
should  be  closed  to  mussel  fishery  for  a  period  of  several  years,  there 
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might  be  a  substantial  uncompensated  loss  to  some  communities, 
where  there  are  factories  employing  labor  to  cut  shells  derived  from 
that  river.  On  the  other  hand,  should  we  divide  the  river  np  into 
small  sections  of  2  or  3  miles  in  extent,  some  of  which  would  be  open 
while  others  would  be  closed  imder  the  law,  it  is  apparent  that  such 
a  plan  would  be  almost  impossible  of  enforcement.  To  prevent  shell- 
ing from  being  carried  on  in  all  these  little  closed  areas  would  re- 
quire a  force  of  wardens  and  an  expense  entirely  inconmiensurate 
with  the  object  to  be  gained. 

It  is  held  advisable  to  divide  a  river  within  a  single  State  into 
some  four  or  six  sections  for  the  purpose  of  establishing  closed 
regions.  One-half — ^that  is,  two  or  three— of  these  sections,  taken  in 
alternation,  could  be  ordered  closed  for  a  period  of  five  years,  during 
which  no  mussel  fishing  at  all  should  be  allowed  in  the  closed  sections, 
although  it  would  be  regularly  prosecuted  in  the  alternate  portions 
of  the  stream.  It  would  be  convenient  to  break  a  river  at  points 
where  there  was  a  substantial  commimity  interest  in  the  shelling. 

FRACTICABLIB  DIVISION  OF  RIV1SE  SYSTEMS  rLI^XTSntAlliD* 

For  example,  let  us  apply  this  method  of  dividing  a  stream  to  the 
White  and  Black  Rivers  in  Arkansas.  Starting  from  the  head- 
waters of  the  B^ack  River,  we  find  the  first  center  of  economic  interest 
at  Black  Rock,  another  on  the  White  River  at  Newport,  and  a  third 
at  Clarendon.  Now,  the  river  might  properly  be  broken  at  these 
points,  forming  four  main  sections.  The  fishery  might  then  be 
entirely  prohibited  for  several  years  from  the  mouth  of  the  river  to 
Clarendon,  while  permitted  from  Clarendon  to  Newport^  and  again 
prohibited  from  Newport  northward  to  Black  Rock  on  the  Black 
River,  and  to  Batesville  or  other  suitable  point  on  the  upper  White, 
while  permitted  from  Black  Rock  and  Batesville  northward  on  all 
the  tributaries.  We  would  have  the  river  system  divided  into  four 
sections,  which  would  be  probably  as  nearly  equivalent  as  could  be 
expected.  Furthermore,  none  of  the  three  towns  mentioned  would 
be  cut  off  from  the  local  supply  of  shells,  except  in  one  direction. 

The  shellers,  generally  speaking,  would  be  little  affected,  since,  with 
their  house  boats,  they  could  move  fnxn  one  portion  of  the  river  to 
another.  Those  shellers  who  do  not  use  house  boats,  but  are  local 
residents  and  go  out  only  by  day  from  their  homes,  would  be  most 
affected,  and  it  is  these  generally  who  are  most  in  favor  of  closing 
portions  of  a  river.  They  recall  how  much  more  easily  shells  were 
taken  in  past  times  when  the  shells  were  abundant,  and  they  would 
be  willing  to  do  something  else  meantime  in  order  that  the  beds 
may  be  given  a  rest  and  the  shells  again  become  numerous.  Shelling 
has  no  attraction  over  any  other  form  of  crude  labor  when  the  shells 
are  so  scarce  that  a  wage  can  scarcely  be  made. 
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Taking  the  St.  Francis  River  in  Arkansas  as  another  illustration, 
the  river  might  be  broken  at  Madison,  Parkin,  and  Marked  Tree. 
It  is  true  that  there  are  not  many  mussels,  according  to  report, 
above  Marked  Tree,  but  the  region  between  Madison  and  Parkin  has 
beds  which  may  well  balance  the  remainder  of  the  river. 

The  Wabash  River,  Ind.,  is  one  in  which  the  need  for  protection  is 
most  evident;  and  this  stream  could  be  divided  at  Yincennes  and  two 
other  points  selected  with  reference  to  their  economic  interest  in  shell- 
ing and  with  regard  to  an  equitable  division  of  the  river  system. 

It  might  seem  that  an  ideal  method  of  rotation  would  be  based 
upon  the  division  of  a  system  into  six  portions,  only  one  of  which 
should  be  worked  in  any  one  year ;  a  new  portion  would  be  opened 
each  year,  while  each  territory  would  enjoy  a  rest  period  of  five 
years  between  successive  ^^  open  ^  years  for  that  particular  territory. 
It  will  be  evident  that  such  a  scheme,  however  correct  in  theory, 
would  be  entirely  impracticable.  The  plan  of  keeping  certain  re- 
gions closed  for  periods  of  years  while  other  regions  are  worked 
continuously  during  a  corresponding  period  of  years  may  have  some 
imperfections,  but  it  is  probably  the  best  that  can  be  worked  out 
without  practically  suspending  the  industry.  Undoubtedly  the  plan 
will  work  most  efficiently  if  a  proper  discretion  is  used  in  its  appli- 
cation. 

FROCEDUBE  FOR  ESTABLISHING  CLOSED  REGIONS. 

The  law  should  plainly  stipulate  and  establish  the  principle  of 
the  closure  of  the  rivers  by  regions  or  sections,  but  the  determina- 
tion of  which  specific  sections  are  to  be  closed  should  be  left  for 
determination  after  investigation  by  properly  qualified  authorities. 

A  comparatively  simple  plan  may  be  suggested  under  which  the 
most  careful  consideration  could  be  given  to  the  local  conditions 
involved  as  well  as  to  the  rights  of  the  State  as  a  whole.  The  legis- 
lature could  authorize  and  instruct  the  proper  State  authorities,  as 
the  State  fish  commission,  to  give  due  consideration  and  study  to 
the  needs  of  the  mussel  industry  and  determine  what  portions  of 
the  streams  of  the  State  should  be  closed  to  the  mussel  fishery  for 
a  period  of  years.  It  could  be  further  provided  Uiat,  after  the  pre> 
liminary  determination  of  plans  for  closure,  due  advertisement  should 
be  made  in  all  regions  affected  and  opportunity  given  for  public 
hearings  in  such  regions,  after  which  the  commission  should  sub- 
mit its  final  recommendations  to  the  governor  of  the  State,  who 
should  then  issue  a  proclamation  ordering  the  entire  interruption 
of  a  mussel  fishery  in  the  regions  selected  for  closure.  The  original 
legislative  act  should  provide  that  the  proclamation  so  made  should 
have  the  full  effect  of  law,  and  should  specify  the  penalties  that 
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would  be  incurred  by  violations.  It  is  desirable  also  that  the  gov- 
ernor, upon  recommendation  of  the  commission,  should  have  power 
to  reopen  the  closed  regions  when  such  action  was  judged  necessary. 

BNFORCEMENT  OP  THE  I^W. 

Powers  of  officers. — It  is  necessary  not  only  that  the  duty  of  en- 
forcement of  the  law  be  assigned  to  specified  State  officers,  but  also 
that  they  be  expressly  given  the  right  to  inspect  and  examine  mussels 
or  shells  in  the  boats  or  on  land  and  be  empowered  to  seize  mussels  or 
shells  held  in  violation  of  the  law.  It  is  practically  impossible  to 
bring  about  convictions  when  the  opportunity  is  allowed  for  destruc- 
tion of  the  evidence  between  the  time  of  detection  and  the  date  of  triaL 

Pemdts  for  special  cases. — In  cases  where  for  the  purposes  of  in- 
vestigations it  may  be  necessary  to  take  small  mussels,  the  State 
officers  charged  with  the  enforcement  of  the  law  should  have  by  law 
the  right  to  issue  special  permits  for  the  taking  of  undersized  mussels 
for  scientific  uses  and  not  for  sale. 

Expenses  of  m/ussel  protection, — ^The  plans  which  have  been  ad- 
vanced in  this  report  can  be  carried  out  with  a  minimum  of  expense. 
The  simplicity  of  the  measures  would  reduce  the  trouble  and  cost  of 
inspection  to  the  smallest  practicable  figure.  The  assignment  of  the 
duties  of  enforcement  to  existing  State  commissions  or  boards  which 
already  have  field  deputies  or  wardens  obviates  the  creation  of  any 
special  offices  for  execution  of  the  mussel  laws. 

The  question  of  whether  steps  should  be  taken  to  raise  special  funds 
oh  account  of  the  additional  burdens  that  would  be  placed  upon  the 
present  boards  is  one  that  would  be  determined  by  each  State  in  the 
light  of  its  own  conditions  and  established  customs.  It  would  be 
very  undesirable  to  create  a  burdensome  tax;  to  do  so  would  only 
react  against  the  State,  and  in  the  end  the  tax  would  be  paid  by  the 
shellers,  who  are  now  making  only  a  meager  living,  for  the  local 
shellers  would  have  to  sell  in  competition  with  the  shellers  from 
States  where  more  liberal  conditions  prevail 

It  is  another  matter,  however,  to  require  a  nominal  license  fee  for 
the  privilege  of  working  upon  the  public  mussel  beds.  Such  a  fee 
need  not  be  greater  than  $1  or  $2  per  season,  an  amount  which  could 
be  paid  by  anyone  who  wished  to  sheU  seriously.  Perhaps  the  idea 
of  a  fee  of  any  kind  would  arouse  some  antagonism  among  a  certain 
class  of  shellers  who  would  enjoy  the-  public  stores  without  return  of 
any  kind.  Some  shellers  favor  such  a  license  system,  and  the  writer 
believes  that  they  must  all  eventually  come  to  see  that  it  works  to 
their  own  particular  advantage  in  many  waya  It  tends  to  create  a 
class  of  professional  shellers,  besides  providing  the  necessary  means' 
for  promoting  the  abundance  of  shells. 
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SUMMART  OF  RSCOMMBNDED  LEGISLATION. 

The  legislation  recommended  for  protection  of  mussel  beds,  based 
upon  the  considerations  discussed  in  the  preceding  pages,  may  be 
summarized  as  follows : 

I.  (a)  A  single  size  limit  should  be  fixed  as  applicable  to  all  shells 
taken.    The  minimum  size  here  proposed  is  2  inches. 

(b)  The  method  of  measuring  the  shell  should  be  defined  as 

"  in  greatest  dimension." 

(c)  Possession  of  undersized  shells,  whether  or  not  sold  or 

offered  for  sale,  should  be  illegal. 
{d)  There  should  be  an  allowable  margin  of  undersized  shells 
for  unintentional  violation. 
H.  (a)  Alternate  portions  of  rivers  or  river  systems  should  be 
closed  for  a  period  of  years,  to  permit  recuperation  of 
mussel  beds. 
(6)  The  units  of  division  of  a  river  system  should  be  large 
enough   to  make  enforcement   practicable  with   least 
expense. 

(c)  The  river  would  conveniently  be  broken  at  the  few  points 

where  there  is  most  community  interest  involved  in  the 
shelling. 

(d)  Approximately  five-year  periods  of  closure  are  recom- 

mended, with  some  discretion  allowed  to  executive  offi- 
cers as  to  duration  of  period. 

(e)  Closed  regions  should  be  established  by  proclamation  of 

the  governor  of  the  State,  after  expert  examination  of 
the  mussel  beds  and  after  public  hearings  on  the  sub- 
ject in  the  communities  affected. 
HI.  (a)  Officers  charged  with  enforcement  of  the  law  should  be 
empowered  to  examine  mussels  or  shells  in  boats  or  on 
land  and  to  seize  the  catch  in  case  of  violation,  as  well  as 
to  arrest  or  cause  arrests  to  be  made. 
{b)  Provision  should  be  made  for  the  Issue  of  permits  for  the 
taking  of  mussels  of  any  size  or  in  any  region  for  scien- 
tific uses  and  not  for  sale. 
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